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FIGURE 2 



Automated primer selection for multiplex PCR using 
Invader™ Creator Primer Designer v 1.3.3 

Multiplex PCR commonly requires extensive optimization to avoid biased amplification 
of select amplicons and the amplification of spurious products resulting from the formation of 
primer-dimers. In order to avoid these problems, we have designed Invader™ Creator Primer 
Designer vL3J software for the automated selection of multiplex primers. Beginning with a set 
of user defined sequences and corresponding SNP locations, Invader ™ Creator Primer 
Designer defines an "Invader™ footprint" (the minimal amplicon required for Invader™ 
detection) for each sequence. Primers are designed outward from the "Invader™ footprint" and 
evaluated against several criteria, including the potential for primer-dimer formation with 
previously designed primers in the current multiplexing set. Invader ™ Creator Primer 
Designer continues through multiple iterations of the same set of sequences until primers against 
all sequences in the current multiplexing set can be designed- 

2 A. 

29043 , FMOl, aagttagaagaaccaagactatcttgtcaggggtgtattttgagagtggcagacttttcagtgcct 
ttccattcatgacacttcttgaatctetggcagaaccagccagccgtgttcacagtgtcaaatgaagggatgtcttt 
gattgcttccaggtgttcctcagcaccaccggagggggatgggtgatcagccgaatctttgactcgggctacccatg 
ggacatggtgttcatgacacgctttcagaacatgttgagaaattccctcccaac [ct] ccaattgtgacttggttga 
tggagcgaaagataaacaactggctcaatcatgcaaattaeggcttaataccagaagacaggtaaatataatgtgac 
tgccaagggcttttaggaagaaggagcctctgcctgtccageagcctatacaagccaggcagtaccacagcaacatg 
gctgaatgtgtgggaacacttgatacaaatttgcttgataataacagctaactgttettaagtactcagaaagtgaa 

attatgtatttc 

2B. 

29043 , FMOl, aagttagaagaaccaagactatcttgtcaggggtgtattttgagagtggcagacttttcagtgcct 
ttccattcatgacacttcttgaatctctggcagaaccagccagccgtgttcacagtgtcaaatgaagggatgtcttt 
gattgcttccaggtgttcctcagcaccaccggagggggatgggtgatcagccgaatctttgactcgggctacccatg 
ggacatg^gttCATGACACGCTTT^ {ct] CCAATTGTGACTTGGTTGA 

TCXWXXmAAGATAAACAACTC 

tgccaagggcttttaggaagaaggagcctctgcctgtccagcagcctatacaagccaggcagtaccacagcaacatg 
gctgaatgtgtgggaacacttgatacaaatttgcttgataataacagctaactgttcttaagtactcagaaagtgaa 

attatgtatttc 

f #cgggctacccatgggaca,59 .38 r # tctggtattaagccgtaatttgcatgattga, 60 

Figure 2. Creation of 101 primer sets from sequences available for analysis on the 
Invader™ Medically Associated Panel using Invader ™ Creator Primer Designer v L3.3. 
(A) Sample input file of a single entry. Information includes TWT SNP#, short name identifier, 
and sequence with the SNP location indicated in brackets. (B) Sample output file of a the same 
entry. Information includes the sequence of the "Invader footprint" (capital letters flanking SNP 
site), forward and reverse primer sequences (bold), and their corresponding Tm's. 
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Figure 5A 



CYP2D6 PCR amplification: 
Primers: 

Triplex PCR protocol 
Exons 1 & 2 (2036 nt) 

2D6L1F1: 5' - CTGGGCTGGGAGCAGCCTC - 3' 
2D6L1 R1 : 5' - CACTCGCTGGCCTGTTTCATGTC - 3 

Exons 3, 4, 5; & 6 (1683 nt) 

2D6L2F: 5' - CTGGAATCCGGTGTCGAAGTGG - 3' 
2D6L2R2: 5' - CTCGGCCGCTGCACTGTTTC - 3' 

Exons 7. 8, &9 (1754nt) 

2D6L3F: 5' - GAGGCAAGAAGGAGTGTCAGGG - 3' 
2D6L3R5B: 5' - AGTCCTGTGGTGAGGTGACGAGG 

Monoplex PCR protocol 

CYP2D6 nucleotides 506 - 856 (MO & *21 ) 

forward (1221-09-01 ): 5' - ggtagtgaggcaggt -3' 
reverse (1221-09-02): 5* - gcttctggtaggggag - 3' 

CYP2D6 nucleotides 1335-1616 (*11 & *17) 

forward (1221-09-03): 5' - aaataggactaggacctgt -3' 
reverse (1 221 -09-04): 5' - gggtcccacggaaat - 3' 

CYP2D6 nucleotides 2092 - 2582 (*4, *6 & *37) 

forward (1221-09-05): 5' - catggccacgcg -3' 
reverse (1221-09-06): 5' - ccggcacctctcg - 3* 

CYP2D6 nucleotides 2977 - 3146 (*3 & *33) 

forward (1221-09-07): 5' - ccgtcctcctgcat -3' 
reverse (1221-09-08): 5' - cactctcaccttctcca - 3' 



Figure 5B 



CYP2D6 nucleotides 3294 - 3494 (*2 R296C & *7) 

forward (1221-09-09): 5' - gttetgtcccgagtatg -3' 
reverse (1221-09-10): 5' - tgcactgtttcccaga - 3' 

CYP2D6 nucleotides 3589 ~ 3918 (*25, *26 & *29) 

forward (1221-09-1 1): 5' - ctgacctcctccaacat -.3' 
reverse (1221-09-12): 5' - gggctatcaccaggt - 3' 

CYP2D6 nucleotides 4316 - 5226 (*2, *27, *31 & *32) 

forward (1 221-09-1 3): 5' - ctgacctcctccaacat -3' 
reverse (1221-09-15): 5' - gggctatcaccaggt - 3' 




Q 

0* 
>< 

u 



a 

u 



oo 
Q 



i 



V<OZfrQfr- 

YOES8£— 
V<38Z8€ ■■• 



V088ZC-* 

CXD86IC i 
Y<0C8IC->f 



XO0S8Z-— 



VOYPP CI9Z- 



V<06C6t > 

±omz—> 

0<VSC6t- 
J^YCSSZ-j 



XOYOHP i8SZ-> 
YOSiSZ— 
V1*P 6frSZ 

1DW1>P 6CSZ 
X<OC8frZ- 



V09t>81 



X06I61 
X<D8£6l H 
Y09L6I- 

XOSU 
SS81- 




DOI99I 

308C9I- 



X<D8S£I 

xozu-->« 

Hpxtwi— ► as* 



I 



3<Oi66 
0<YW6 

VOW-— 



~XO£S«-H 
>cOC88-> 1 



* 



XO00I 



o 



X«18CI -M 
XOZ8— > 

vou-> 

YOIC ► 



% 
\ 



V06I— > 



u 

3 

O 

In 

U 

04 



in 




2 AO 

^ o 

u 



* 

O 
C 
<D 

cr 



a 

o 
a? 



w 

3 
O 

o 
-i 

o 

O) 



CO 
CM 

O 



Q 



o 

UJ 

co 



m 

CD 

CM 



O 
LU 

CO 



o 
f- 
O 
O 
CD 
< 

o 
cd 
< 
cd 

CD 

CD 
\- 

o 
o 
cd 
cd 
I- 
o 



CD 

to 
<= 

<D 

CO 

a: 
o 

CL 



o 

CL 

>< 
0) 

CL 
C 1 



O 

O 

< 



cd 

H 
O 
O 

cd 
cd 

o 

CD 
O 

O 
< 
O 



CD 
CO 

c 
cd 

CO 

c 

DC 
O 
CL 



CD 
CD 
CM 



a 

LU 

CO 



CD 
CD 
h- 

CD 
CD 

o 
cd 

I— 

o 
cd 
o 
o 
I- 

% 

o 
a 

H 

O 



CD 
CM 

d 



CD 
co 
c 

CD 
CO 

a: 
o 



a 

LU 
CO 



CM 

a: 
o 
a. 

X 
0) 

QJ 



o 

E 

cd 

a 
< 
o 

cd 
h- 
o 
o 
o 
o 
cd 
cd 
o 
h- 
o 



<D 

CO 

c 

CD 
CO 

.J- 

c 

03 

CL 
O 
CL 



00 
CD 
CM 

O 

z 

Q 



a 

LU 



CO CO 



cd 

CD 
CD 
< 
O 
\- 

cd 

J- 

CD 
< 

o 

1 

CD 

i 

o 

CD 
O 
< 
CD 



a> 

CD 
CM 

O 

z 



O 

LU 



CD 
CO 
C 
CD 
CO 

CL 

a 

CL 



o 
cd 
< 
o 
o 
< 
cd 

cd 

CD 
< 
CD 

h- 

CD 

CD 
I- 

CD 
O 

CD 
< 



CD 

CO 

c 

CD 
CO 
.J. 

c* 

CO 

a: 
o 



CO 

CL 

o 
a. 

X 
CD 



it! 



a 

LU 

GO 



O 
CM 

d 
z 

Q 



CM 

d 

Q 



a 

LU 
CO 



CD 
CO 
G 
CD 
CO 

CL 
O 
CL 



c 

o 

1 

CL 
3 
"D 



X 

CD 
Q 

CM 

CL 
> 
O 



CD 
CO 

c 

CD 

CO 
• 

c 

03 

CL 

O 
CL 



CM 
CM 



a 

LU 
CO 



co 
CM 



a 

UJ 

CO 



O 
< 
CD 
< 

o o 



< 
o 



o 

o 
< 

CD 
h- 
O 
O 
< 
O 
CD 
CD 
CD 
O 
O 
< 



CD 
CO 
C 
CD 
CO 

CL 
O 
CL 



c 
o 

« 

03 

CD 

in 
+ 

CD 

a 

CM 
CL 
> 

a 



o 
o 
<c 
o 

CD 
CD 



\— 
O 
CD 
< 
CD 

< 
O 
CD 



CD 
CO 

c 

CD 
CO 

C 
CO 

a: 
o 

CL 



CM 
O 

z 

Q 



a 

LU 

CO 



in 

CM 
O 



Q 



a 

LU 
CO 



o 

CD 
J- 

CD 
CD 
< 
O 
< 

o 

CD 
< 

o 
< 

CD 
< 
CD 
CD 

a 

CD 

o 
< 

CD 
CD 
O 
< 



CD 

o 

CL 

cM 
03 

E 

CL 

CO 
Q 
CM 



CD 

a 

CM 
CL 



o 
y— 

< 

CD 
< 
CD 
I— 
CD 
CD 
O 
h- 
CD 
< 
\— 
CD 
CD 
< 

CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



CD 
-Q 
O 

CL 

y 

CD 

£ 



o 
< 



>sl 

CO 
CO 
CO 
CD 

CD 

£ 



o|o 



CD h- 
CM CM 



o 
z 



a 

LU 

CO 



o 
o 

CD 
< 
CD 
I— 

o 
< 

< 
o 
o 
o 
< 
o 
o 

CD 
O 
CD 
O 
O 
O 



o 

cm 



CD 
"O 
03 
> 

c 

CD 

Q 

CM 



o 

Z 
Q 



o 

LU 
CO 



00 
CM 



CM 

d 
z 

Q 



o 

CO 
CM 



< 
O 

o 
< 

CD 
CD 
< 
CD 
\- 
CD 
CD 
O 
^ 
O 
CD 
O 
< 

o 
o 

CD 

CD 
< 
CD 

5 



o 

DM 



CD 
"D 

CD 
> 

c: 



O 
< 



a 

LU 

CO 



CD 

CD 
CD 

y~ 
o 
o 

CD 
CD 
O 
CD 
CD 
< 
O 

o 
o 

CD 
< 
O 
CD 



o 



CD 

m 
> 
c 



o 
o 



CO 

a 

CM 
CL 

> 



o 

LU 

CO 



LU LU 

GO; CO 



O 
CD 
< 
O 
CD 

(D 
O 
CD 

CD 

< 
CD 
< 
O 
CD 
CD 
h- 
CD 

a 
< 

CD 
J- 

< 



o 
o 

CD 

< 
a 

CD 

h- 

CD 

a 

CD 

< 

CD 

6 

CD 
< 
CD 

a 
o 

CD 
O 
CD 
O 



CM 

CD 
-Q 

2 

CL 



CD 
.Q 
O 

a 



CD 

E 



CD 

E 

CL 



A 
O 



CO 
00 
CM 



O 



9 
o 

LU 

CO 



O 
O 
< 

o 

h- 

o 
cd 
o 

H 
o 
o 
t- 
o 
o 
cd 
cd 
o 
cd 
o 
< 
a 



j 

i 

00 !oo 
CM ICM 



0!0 
Z Z 

aja 

a|a 

LUlUJ 

00 :C0 



CD 
CO 

eg 



O 
Z 

9 

a 

UJ 

CO 



< 

CD 
O 

cd 



< 
cd 
o 
o 
< 

o 



o 



CD 
"D 

> 



o 



O 

* 

CD 

o 

CN 
CL 

o 



<! 

Hid 
cd 



o 

O 

cd 



O 



< 

8 

CD 
< 

cd 
o 
o 
cd 
o 
cd 
o 



cd 
< 
o 
cd 
cd 

o 
o 
< 
cd 



CM 

CD 0) 

-Q X3 

O O 
i_ 

CL 



C 

o 

-4— J- 

0) 
CD 

Q 

A 



o 
o 
cd 

J- 
o 
o 
cd 
o 
o 

CD 
CD 
< 

o 

CD 
< 
CD 
O 
O 

< 

CD 
\— 
CD 
CD 
O 
I- 
CD 
< 
O 
CD 
< 
CD 
CD 
h- 
O 

o 
o 

\— 
CD 



CD 
< 



CD 

CD 

i_ 

03 

O 

'■»-< 
CD 
SZ 

c 



CO! 



O 
Z 

a; 
o ; 

UJ 

CO 



o 

CD 

^- 
o 
o 

CD 
O 
O 
G 
CD 
< 
CD 
CD 
< 
CD 
O 
O 
< 
CD 

CD 
CD 
CD 
CD 
< 
O 
CD 
< 
CD 
CD 
h- 
O 
CD 
O 
H 
CD 



CD 
< 



CM 

OK 

CO 



o 

CD 

x: 
-♦— < 

c 

>J 

CO 



CO 
CO 
CM 

d 



a 

LU 

CO 



< 

O 
O 
O 

o 
o 
< 
o 
o 
o 

I— 

o 

< 
o 

CD 
O 
O 

o 

£ 

o 
o 



CD 
CO 
CM 

6 
z 

9 
a 

UJ 

CO 



o 

CD 



a) 

CO 

> 
c 



CD 
♦ 

co 
Q 

CM 

Q_ 

> 



CD 
O 

O 
O 

o 
o 

CD 
O 
< 
CD 

6 

CD 
< 
CD 
CD 

a 

CD 

a 

CD 
O 



o 

CD 
CM 



9 
a 

LU 

CO 



CD 
O 

E 

o 
o 
o 
o 
o 
o 
< 

CD 

8 

< 
CD 
< 

a 

CD 
CD 
f— 
CD 
O 
< 
O 

< 



CM 



CD 

-O 

O 
i— 

CL 

CO 

E 
t: 
0. 



< 

A 

o 



CD 
X) 

O 
i_ 

a 

y 

(0 

e 



CD 
CM 



9 

a 

LU 

CO 



CD 

CD 
i — 

03 



O 
U— > 
CD 

C 



CO 



CM 
CD 
CM 

6 
z 

9 

a 

LU 

CO 



CD 
CD 
CD 
CD 



CD 
CD 
CD 
O 
CD 

< 
CD 
< 
CD 
CD 
CD 
t- 
CD 
CD 
CD 
CD 
CD 



CN 

-*— • 

CD 

oi 

CO 



o 

< 

c 
CO 



CO 
CD 
CM 

6 

z 
9 

a 

LU 

CO 



O 
I- 
< 

o 

I- 

CD 
CD 
< 
O 

o 
o 

h- 
CD 
CD 
CD 
h- 
O 
CD 
CD 
CD 
I- 
O 
CD 



o 

a) 

O 

CD 
"O 
CO 
> 

c 



CD 

CM 
CO 
CO 

Q 

CM 

a. 
>- 
o 



CD 
CM 

O 

z 
q 

o 

LU 
CO 



CD 

< 

a 

CD 

< 



CD 
< 
O 

o 

CD 

hr 

CD 
h- 

8 

CD 
< 
CD 
O 

o 

CD 
O 
CD 
O 



CD 

x> 
o 

l_ 
CL 

co 

e 



c 

.2 

CD 

a 

A 
< 



CD 
CM 

O 
Z 

Q 

O 

LU 

CO 



CD 
CD 
CM 

O 

z 
g 

a 

LU 

CO 



CD 
< 

a 

CD 

CD 
< 
O 

O 
CD 
h- 

CD 

8 

< 
CD 
< 
O 
CD 
CD 
h- 
CD 
O 
< 
CD 







CM 


CM 


•♦— > 
CD 


CD 


CD 


CD 


CD 


JD 
O 


u 
CO 


«_ 
CO 


i 


h- 


h- 


CL 


o 


o 






CD 


CO 






E 


-4— < 

c 


c 






>. 


CL 


CO 


CO 



CD 
CM 



9 
o 

LU 

CO 



o 




o 


O 


o 


O 


CD 


O 


< 


O 


o 


< 


o 


o 


o 


o 


CD 


o 


< 


CD 


o 


< 


o 


o 


o 


o 


< 


o 


CD 


< 


CD 


CD 


CD 


CD 


)~ 


CD 


o 




o 


O 


< 


O 


CD 


< 




CD 


< 




CD 


< 


CD 


CD 


< 


CD 


O 


O 


< 


< 


o 


O 


CD 


CD 


< 


< 


CD 


CD 


1- 


1- 


O 


O 




% 


O 


o 


CD 


CD 




h- 


o 


O 


CD 


CD 


< 


< 


CD 


CD 






< 


< 



CO 
CD 
CM 



a 

LU 

CO 



o 

CD 

< 
h- 
O 
< 
O 

o 
< 
o 
o 

CD 
< 

o 

H- 
CD 
CD 
< 
O 

? 

CD 
< 
CD 
< 
O 
CD 
CD 



o 

o 

i— 

<d 
■o 
co 
> 



o 

ID 
00 
CM 
i 

CM 
* 

CD 

a 

CM 
CL 
> 

o 



CD 
CD 
CM 



9 

a 

LU 
CO 



2 

< 

O 

o 
I- 

o 

t= 

CD 
CD 
< 
O 

8 

< 
CD 
< 
O 
CD 
CD 

CD 
O 
< 
CD 

< 



CD 
-Q 
O 



A 
O 



O 

o 

CO 

d 

Z 

g 
a 

LU 

CO 



CD 

$ 

CD 

a 

< 
o 

O 

t 
CD 
CD 
< 
O 

CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



CM 

CD 
_Q 
O 



o 

CO 



9 
a 

LU 

CO 



o 
a 

CD 
H- 
O 
h- 

o 

t 

CD 
I- 

o 
o 
< 

CD 

o 

CD 
O 

CD 

CD 

CD 
< 

< 
O 
CD 
O 
O 

O 
O 



CD 
< 
CD 

< 
CD 



O 



a 

CD 

< 
o 

CD 



a) 

CD 
i_ 

CO 

I- 

o 

CD 

xz 
c 

CO 



CM 
O 

co 



a 

LU 
CO 



a 
o 

CD 
f- 
O 
H 

O 



CD 
h- 
O 

a 
< 

CD 

y— 
o 

CD 
CD 

CD 
O 
J- 

CD 

< 
O 
CD 
I- 
CD 
I- 
O 
O 



CD 
< 
CD 

CD 
I— 

$ 

O 

a 

CD 

< 
o 

CD 



CM 
» 

CD 

cm 

co 

h- 

o 

CD 

x: 

•4—" 

c 

>4 

CO 



CO 

o 

CO 



6 d 
z 



a 

LU 

CO 



< 
CD 
i- 
CD 
CD 

O 
O 

(- 

h- 
O 
CD 

E 

o 

CD 
\- 
CD 
CD 
I- 
< 
O 

o 
< 
o 
o 

CD 



o 

CD 



CD 

CO 
> 

c 



o 

CO 

CM 
« 

CO 

a 

CM 
CL 
>- 

o 



o 
co 



O 

LU 

CO 



CD 
J— 

< 

k— 

O 
O 
O 
O 
O 

< 

o 
o 
o 
o 

CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



a) 
o 

CL 

a 

CO 

E 



O 

A 

CD 



to 

o 

CO 

d 

z 

9 
o 

UJ 

CO 



CD 
O 

o 
o 
o 
o 

< 
o 
o 
o 

8 

< 
CD 
< 
O 
CD 
CD 
I- 
CD 
O 
< 



CM 

CD 

_Q 

O 
*_ 

CL 

cT 

CO 

E 



CD 


CD 


CD 


O 


< 


< 


O 


o 


O 


o 


< 


< 


o 


o 




h- 


CD 


o 


CD 


CD 


CD 


CD 


CD 


CD 


H 




< 


< 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 




< 






< 


< 


O 








o 


O 


CD 


CD 


< 


< 


T — 


CM 



00 

o 

CO 

6 

Z 
Q 



o 

O 
2 

Q 



O 
LU 

CO 



O 

LU 

CO 



< 

o 

CD 

o 
cd 

H- 
CD 
< 

o 
o 
I- 

CD 
H- 
O 
CD 
CD 
O 

o 
o 
o 



< 
o 
o 
o 
< 
o 
o 

CD 

CD 
h- 

CD 
< 
O 

o 

CD 
< 
CD 
U 
O 
CD 
O 
CD 
O 



o 



CD 

CO 
> 



o 

v— 
CO 

6 



o 

LU 

CO 



CO 

d 
z 



O 
LU 

CO 



CD 
I- 
CD 

CD 

O 
CD 

2 



CD 
O 
< 
CD 

< 



< 

CD 
O 
O 
O 
< 
CD 
< 
O 

o 

CD 

h- O 



60 

« v— ( 



m 

CM 

5 

x — 
* 

CD 
Q 
CM 

> 



CD 
X> 

2 

CL 
CO 

E 



c 

o 

I 

Q. 
~J 

Q 

A 
o 
< 
o 
o 
o 

CD 
I- 
CD 



o 

o 

CD 
CD 
O 

o 
o 
o 

CD 
< 

o 
< 

CD 
CD 
\~ 
O 
< 

o 
o 
o 

CD 
h* 
CD 
I- 
O 
< 

o 
o 
o 

CD 



CD 
CD 
O 



O 

o 
< 
o 



< 
o 

CD 
< 

o 

CD 



CM 
tt 
CO 

d 



o 

LU 

CO 



O 
O 
CD 
CD 
O 
O 
O 
O 
CD 
< 

o 
< 
o 
o 

O 
< 

o 
o 
o 

CD 
I- 
CD 
CD 
O 
I— 
O 



o 

< 
o 



o 







CM 


CM 


"<D 


O) 


CD 


O) 


cn 


-Q 
O 


Tar 


i— 


CL 


o 


o 




V- ' 
CD 


CD 


CO 


X! 


XI 


E 


-»— ■ 

c 


-»— ■ 

c 


Pri 


co" 


CO 



< 

o 

CD 
< 
O 
CD 



CO 
CO 

d 

z 

Q 



o 

LU 

CO 



CO 

d 



o 

LU 

CO 



O 
CD 
O 
O 
CD 
O 
CD 
CD 
O 
CD 

CD 
O 
O 

o 



o 

gi 

d 

t_ 
CD 
■D 
CO 
> 



CO 

oo 

00 
I 



* 

CD 

Q 

CM 

0. 

>- 
o 



CD 
O 
CD 
< 
CD 
CD 
CD 
< 
CD 
< 
O 
CD 
h- 
O 
CD 
O 
< 
CD 
O 
O 
CD 
O 
CD 
O 



^- 

00 

d 
z 

Q 



O 
LU 

CO 



CD 
CD 
CD 
< 
O 
CD 
O 
< 
CD 
< 
O 
CD 

CD 
O 
< 
CD 
< 
O 
CD 

CD 
I- 

CD 
O 
< 
CD 

< 



CD 

O 
i_ 

Q_ 
CO 

E 



O 

A 
O 



CM 

CD 

o 

CL 
(0 

E 

•c 



CD 
CO 
O 



o 

LU 

CO 



< 

CD 
CD 
CD 
CD 
O 



O 
CD 
O 
O 
CD 
O 
CD 
CD 
O 
CD 

t 
CD 
< 
O 
CD 
I— 
O 
I— 

o 
o 
o 

o 
o 
o 
< 

CD 

o 



CD 

l_ 

CO 



o 

CD 

x 



CO 



CO 

d 
z 

Q 



O 
LU 
CO 



< 
CD 
CD 
CD 
CD 
O 



O 
CD 
O 
O 
CD 
O 
O 
O 
O 
CD 
\- 

o 
< 
o 

CD 

O 
J— 

o 
o 
o 
I- 
o 
o 
o 
< 

o 



CM 

» 

CD 

CD| 
i_ 

CO 

H 

o 

CD 



CO 



oo 
co 

d 

Z 
Q 



O 
LU 

CO 



CD 
CO 



O 
Z 

Q 



O 
LU 

CO 



O 

o 

CD 
CD 
k— 

o 
o 
o 
o 

CD 
\t- 
GC 

CD 
h- 
O 
< 

o 

CD 

CD 
< 
I- 

O 
CD 
CD 



o 



CD 

CO 

> 



CO 

uS 

CO 
* 

CO 

Q 

CM 
CL 
>- 

o 



t= 

o 

h- 

< 
o 
o 

CD 
CD 
\- 

CD 
< 

< 
CD 
h- 

8 

< 
< 

o 

CD 

O 
J— 

CD 
O 
< 
CD 
I— 
< 



o 

CM 

co 



O 

z 

Q 



O 
LU 

CO 



CM 
CO 



O 
Z 

Q 



O 
LU 
CO 



CD 
O 



CL 

cMd 



< 

A 
CD 



1= 

o 

< 
o 
o 

CD 
CD 
\— 
CD 
< 

< 
CD 

6 

CD 
< 
CD 
O 
O 
CD 
O 
O 
O 



CM 

0) 
X) 

o 



O 
O 
O 
O 
CD 
< 

O 



o 



o 

CD 

CD 
< 
O 

o 

CD 
CD 
CD 
CD 
< 
O 
O 
CD 
CD 
O 
< 
O 

y- 
< 

H 
O 
< 
O 

o 

CD 
CD 
f- 
< 



CD 
CD 
< 
O 
CD 



CD 

O) 
i 

CO 



o 

CD 

x: 

c 

>^ 

CO 



CM 
CM 
CO 



o 

Z 
Q 



a 

LU 

CO 



T 



o 
o 
o 
o 

CD 
< 

O 



CD 
\— 
O 
< 

o 

< 
o 

CD 
CD 
CD 
CD 
< 

a 
a 

CD 
CD 

i- 

< 
o 
h- 
< 

o 
< 
o 
a 

CD 
CD 

CD 



CD 
CD 
< 
O 
CD 



CM 

• 

CD 

0)j 
i_ 

CO 



o 

CD 

x: 

•4-* 

n 



CO 
CM 
CO 



o 
z 

a 



a 

LU 
(f) 



O 

o 

CD 
"O 
CO 

> 



CO 
00 

cg 
i 

CO 
CO 
+ 

CD 

a 

CM 
CL 
> 

o 



CM 
CO 



o 
z 

a 



a 

LU 

CO 



< 

o 

CD 
CD 
I- 

O 
CD 
O 
CD 
< 
O 

< 
CD 
< 
O 
CD 
CD 
H- 
CD 
O 
< 
CD 



m 
cm 

co 



O 

z 
a 



a 

LU 
CO 



CD 
CM 
CO 



o 
a 



a 

LU 

CO 



I- 
< 
h- 
< 
CD 
CD 
CD 
J— 

a 

CD 

o 

CD 
< 
O 

6 

CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



CM 

CD CD 
X} XI 

O O 
c 

CL 



o 

CD 
O 
< 

o 
o 

h- 

CD 
CD 



O 
CD 
CD 
I- 

o 

CD 
CD 

O 
CD 

a 

CD 

< 
o 
o 
o 

< 

< 
a 

CD 

a 



CD 

O) 
>_ 

CO 



CD 

SZ 

c 

CO 



CM 
CO 



o 

LU 

co 



o 

CD 
O 
< 
I- 

o 

CJ 

CD 
CD 



a 

CD 
CD 
H 
O 

h- 

CD 
h- 
O 
CD 
O 
CD 
< 
O 

o 
o 

< 

< 

o 

CD 
f- 

o 



CM 

^— > 

CD 

0)j 

t_ 

CO 



C 

CO 



00 
CM 
CO 

d 



CM 
CO 

d 
z 

Q 



o 

CO 
CO 

d 

Z 
Q 



CM 

CO CO 
~ CO 

d 
z 

a 



CO 

d 
z 

Q 



a 

LU 

CO 



a 

LU 

CO 



a 

LU 

CO 



O 

LU 
CO 



a 

LU 

CO 



< 
CD 

CD 
CD 
< 
CD 
J- 
O 

o 

CD 
< 

o 

CD 
< 

o 
o 

CD 
CD 
< 
h- 
O 
CD 
< 
CD 

O 



O 
< 
k— 
CD 
O 
h- 
O 

o 

CD 
CD 
CD 
< 
CD 

O 
< 
CD 
< 
O 
CD 
CD 
I- 
O 

o 
< 

CD 



O 
< 
h- 
CD 

a 
\— 

o 
o 
f- 

CD 
O 
CD 
< 
CD 

O 
CD 
< 
CD 

a 
o 

CD 

a 

CD 

o 



CD 

o 
< 
a 
\- 
o 

CD 
< 

O 
O 
< 
CD 
CD 
H 

a 
a 
h- 

o 

CD 
CD 
< 
O 
t- 

o 
o 
h- 

o 

CD 
O 
I- 

o 
o 
o 
< 
0 
o 
< 

CD 
O 
< 

CD 
< 
CD 
O 



O 
CD 
< 

o 
I- 
o 

CD 
< 
l- 

o 
o 
< 

CD 
CD 
h- 

O 
CD 
Hr 
O 
CD 
CD 

< 

O 
I- 

O 

o 

o 
< 
o 
h- 
o 
o 
o 
< 
o 
o 
< 
o 
o 
< 

CD 
< 
CD 
O 



o 



CD 
"O 
CO 

> 
c 



CD 
O 
CL 

CO 

E 



CM 

CD 
X) 

o 

CL 

rM 

CO 

E 



CD 

0)l 
*— 

CO 



o 

CD 

x: 
c 

CO 



CM 

-4—* 

CD 

E 3 

CO 

o 

'<+-> 

a) 
x 
-»-» 
c 

CO 



A 

CD 



co 

CD 
r- 
i 

h- 
CO 
* 

CD 

Q 

CM 
CL 
>- 

o 



< 

A 

CD 



Figure 8 




CYP2D6*2 

Position 2850 
/ 

/ 

// • 



10 20 30 40 50 60 
T Allele NET FOZ 



CYP2D6M 
Position 1846 




10 20 30 
A Allele NET FOZ 



60 



CYP2D6*6 
Position 1707 




20 30 40 
T Allele NET FOZ 



■f- 

50 



-i 
60 





50 - 






O 
u- 


40 ■ 


H 
w 


30 - 


z 






20 - 






< 


10 ■ 


u 


0 « 



CYP2D6M0 
Position 100 




40 50 
T Allele NET FOZ 



"60 



go.8 
S 0.6 

c 

-10.4 
O 

2 0.2 

>< 

U 0.0 



CYP2D6 Copy Number 
Assay 



i 



On 

bp 



o 

OO 



ro 
ro 

vn 

CS 



o 

vn 
oo 



OS 



rO 
oo 

rS 



ro 



VD 
oo 



o 



co 
oo 
oo 



fS 



Ph 
U 
Ph 



U 

A 

O 



H 

VO 
OO 

00 



ro 



VO 



ro 
m — < 

O 
II 



OO 



ro 

pi 
U 

Ph 



o 

• » — < 

O 
■ i— < 

3 
T3 



O 

S 



oo 
vO 



r - 



CS 



2 

U 
Pw 



6 



U 

ON 

2 



ro 
o 



ON 
OO 



o 

VO 





o 




o 




II 







CO 

* 



2 
u 
p* 



Q 

A 



<4^ 

m 



CS 



•5f 



oo 



o 

r< 



i 

tx 



CO 

co 
* 



2 

u 



H 

A 
O 



ro 
< 



co 



VO 



O oo 
o o 

3 1 



c- 

co 



2 

o 

Ph 



< 

A 
O 



2 



2 

o 

Px 



< 

A 

o 



o 

.CJ 
<+-< 

O 

o 

to 



CO 

r> 



rs 
o 



vo 



v3 ^ 
^ II 



vo 



g 

Ph 



Q 



to 

B 

<fc? 



o 



CO 

O oo 

o o 



e 

Ph 



A 

o 



u 

CO 

o 

pL 
to 



o 
o 



Ph 
CJ 
Ph 



6 



00 

CO 
Ph 



0\ 



VO 



OO 



n 



co 



ro 
# 



Ph 

u 

Ph 



A 

o 



CS 



VO 



oo 
CM fN 



> 



C 

o 

tn 
O 
Ph 



JO 
*4> 



a 

S 
cx 

Ph 

U 
Ph 



E 
o 



o 

Ph 



I 



c 
3 

I 



a 



g 

3 

1 

3 

S 



00 
(- 

X> 
C 



ro 

uo 



CN 
en 



CO 

Csi 



•vo 

CnJ 
Cn) 



CS 



cs 



4> o 



7~1 c3 
Ph «fc! 



in 
vo 

■ t-H 

CO 

< 

CO 

uo 



o 

■ «— 1 



ro 



OO 



in 
< 

CO 



ro 
CS 



cs 



VO 

o 



o 
o 

< 



CS 
CS 



CO 

vd 
oo 



CS 



oo 



oo 

CO 
CS 



vo 



< 

oo 



vo 



o 

VO 



« 

s 

3 

or 

s 

w 



cr 

V3 

I 





o 


o 


o 


o 


o 


o 


o 


o 


o 




00 


OO 


oo 


oo 


oo 


oo 


oo 


oo 


oo 












r-H 




r C 
























5- 




O 


u 


u 


u 


o 


O 


O 


u 


u 




in 


m 


in 


m 


m 


m 


in 


m 


in 




CN 


CN 


CN 


CN 


CN 


cn 


CN 


CN 


CN 




? 




3 


t— « 


































w 


W 


W 


W 


w 




W 


pq 


W 




P 


P 


P 


J— 1 


rN 
f— I 


P 


P 


P 


P 




o 


o 


o 


o 


o 


o 


o 


o 


o 






«n 


m 


<n 


»n 


»n 


in 


in 


in 




00 


oo 


oo 


oo 


oo 


oo 


oo 


oo 


oo 




CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 




U 




U 


t— ( 

1 




u 


U 


o 


H 




ON 


OS 


ON 


ON 


on 


ON 


ON 


ON 


On 
























m 


>n 


in 


in 


in 


m 


in. 


in 


in 




CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 




00 


CO 


00 


00 


i-J 


00 


00 


00 


oo 


• 


IN 


§ 5 


§ 


W 
P 




s § 




ro 


co 


CO 


CO 


CO 


CO 


CO 


CO 


m 




CO 


oo 


oo 


oo 


oo 


oo 


oo 


oo 


oo 








Tl- 


T* 














CN 


CN 


tN 


CN 


CN 


CN 




cN 


CN 




o 


o 


o 


o 


o 


o 




o 


o 




co 


CO 


CO 


CO 


CO 


CO 


rO 


fO 


CO 










Tt 














ON 


On 


On 


On 


On 


ON 


On 


ON 








1-—* 




i * 1 1 I— 4 










o 


O 


5 


poo 


o 


5 


5 




VO 


vo 


VO 


v© 


v© 


VO 


VO 


VO 


VO 
























oo 


oo 


oo 


oo 


oo 


oo 


oo 


oo 


OO 






T— < 




i — i 














o 


o 


< 


O 


p 


o 


o 


5 


< 








r- 


t> 






r - 








o 


o 


o 


o 


O 


o 


o 


o 


o 










r- 


r- 




r- 












«— < 




<— * 












00 


00 


00 


00 


oo 




00 


GO 


00 




IN 


S 5 


5 § 


P 


s 


S 5 




CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


ro 




oo 


oo 


oo 


OO 


oo 


oo 


oo 


oo 


oo 




oo 


oo 


oo 


oo 


oo 


oo 


oo 


OO 


oo 




O 


o 


o 


o 


p 


o. 


o 


p 


o 




o 


o 


o 




o 


o 


o 


o 


o 




o 


o 


o 


o 


o 


o 


o 


O 


o 










% — ( 














O 


U 


H 


u 


U 


o 


u 


H 


p 




co 


en 


co 


co 


CO 


co 


co' 


co 


rO 




o 


P 


o 


< 


o 


o 


o 


P 


o 








-<* 


CO 


CN 












CN 


CN 


CN 






o 


o 


o 


o 




O 

• 


o 


o 


o 

« 


o 


o 

■ 


o 


o 


o 




o 


- a 

o 


o 


o 


* 

o 


o 


a 

o 


* 

o 


• 

o 


& 


1 — 1 


CN 






ON 


CN 


CN 


CN 


VO 




o 


VO 


CN 




CN 






»— < 


o 


£> 




cN 


CN 


o 


O 


O 


O 


o 


o 




o 


o 


o 


o 


o 


O 


O 


o 


p 










in 






CO 


o 


AS 






CM 




CO 


CO 




CO 






# 


* 


*' 


# 


» 


# 


# 


« 


* 




vo 






vo 


VO 


VO 


VO 


vo 


VO 




P 


P 


p 


P 


P 


P 


p 


p 


p 


o 


<N 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


apl 






U 


U 


U 


u 


y 


U 


u 


U 


u 



Figure 11 



Number of 


Compound 


Number ot 


functional Alleles 


Haplotype 


Subjects 




*!/*! 


31 




*l/*2 


26 


♦ 


*2/*2 


15 




*2/*35 


8 




*l/*35 


. 3 


2 


*l/*33 


3 




*1/*10 


2 




*2/*10 


1 




*2/*33 


1 




*35/*35 


1 




*l/*4 


35 




*2/*4 


22 




*l/*3 


4 




*2/*3 


2 




*4/*35 • 


3 




*l/*6 


2 




*4/*10 


1 




*2/*6 


1 ' 




*4/*4 


7 


0 


*3/*4 


2 ' 




*4/*6 


1 



SB 




















































■ 




II 

m 

, J?!':.',', 

-•:P. 

m 

Jill 

K 

,10) 

fig? 

: ? • 

■ < ■ 

'%'!;■ ■ >V 

; - 

pip 

V - 

IP 
sue 


CCAACGCTGGGCTGCACGCTACA . 


ACGGACGCGGAGCCACCAGGCCCCV 


CGCGCCGAGGTCACCAGGCCCCV 


GCAGGGGGCCTGGTGGGTAGCGTGCAGCCCAGCGTTGGCG 


GCAGGGGGCCTGGTGAGTAGCGTGCAGCCCAGCGTTGGCG 


GCCGCCTTCGCCAACCACTCCT 


ACGGACGCGGAGGGTGGGTGATGGGV 


CGCGCCGAGGAGTGGGTGATGGGCV 


TTCTGCCCATCACCCACCGGAGTGGTTGGCGAAGGCGGCAC 


TTCTG CC CATC AC CCACTG G AGTGGTTG G CG AAG GCG G C AC 


CCGGGGCTGTCCAGTGGGCAT 


CGCGCCGAGGCAGTGGGCACCGAV 


ACGGACGCGGAGCCGAGAAGCTGAAGTGV 


GCAGCACTTCAGCTTCTCGGTGCCCACTGTGCCCACTGGACAGCCCCGGCC 


GCAGCACTTCAGCTTCTCGGTGCCCACTGGACAGCCCCGGCC 


CTCCCTGCTGCAGCACTTCAGCTTCTCT 


CGCGCCGAGGGGTGCCCACTGTGV 


ACGGACGCGGAGGGTGCCCACTGGAV 


GCTGTCCAGTGGGCACAGTGGGCACCGAGAAGCTGAAGTGCTGCAGCAGGGAGGT 


GCTGTCCAGTGGGCACCGAGAAGCTGAAGTGCTGCAGCAGGGAGGT 


GAACCCTGAGAGCAGCTTCAATGATGAGAACCTGA 


ACGGACGCGGAGCGCATAGTGGTGGCV 


CGCGCCGAGGTGCATAGTGGTGGCTV 


GGTCAGCCACCACTATGCGCAGGTTCTCATCATTGAAGCTGCTCTCAGGGTTCCC 


GGTCAGCCACCACTATGCACAGGTTCTCATCATTGAAGCTGCTCTCAGGGTTCCC 


CCACCATGGTGTCTTTGCTTTCCTGGTGAT 


ACGGACGCGGAGGGCCATCCCCCTATV 


m 

i 

8 


Invader oligo 










invader oligo 










Invader oligo 










Invader oligo 


■ 








invader oligo 








Target ! 


Invader oligo 




Probe 


Probe 


Targel 


Targel 


Probe 


Probe 


Target 


Targel 


Probe 


Probe 


Target 


Target 


Probe 


Probe 


Target 


Target 


Probe 


Probe 


Target 


Probe 


Hi 

m 

mm- 

BBS 

fig 


CO 

< 
P 

A 
O 
00 
00 

0 


M0(188OT) AS 


CO 

< 
P 

A 
O 
00 
CO 

0 

* 


CO 

< 
P 

A 

O 
00 
CO 

0 


*10(T88OT) AS 


CO 

< 
< 

A 
O 
CO 

00 


CO 

< 

< 

A 
co 

s 


CO 

< 
< 

A 
CD 

to 

CO 

At 


CO 

< 
< 

A 
O 
CO 

00 

At 


CO 

< 
< 

A 

O 
CO 

3 


CO 

t? 
0 

XI 

<D 
to 
c 

00 

At 


CO 

c 
0 

xt 

0) 
to 
c 

co' 

At 


CO 

c 
0 

■6 
o> 

to 

c 

CO 

Aw 


CO 

c 
0 

xt 

CO 
V) 

c 
00 


CO 

"c 
0 

CO 

c 

CO 

Am 


CO 

< 

c 

0 

XI 
CD 
to 

co 


CO 

c 

0 

'€ 

CD 
(0 

c 
00 


r 18(insertion) AS 


CO 

< 
0 

CD 
to 
c 

CO 


•18(insertion) AS 


CO 

< 

p 1 

A 
O 
co 

CO 
O) 
CM 

CM 

A, 


f 2(2938C>T) AS 


CO 
< 

P 

A 
O 
CO 
CO 
O) 
CM 

CM 

Am 


'2(2938C>T) AS 


CO 

< 
P 

A 
O 

co 

CO 

cn 

CM 
CM 


CO 

< 
0 

A 
O 

CO 
CO 
CM 

CM 


*2(4268G>C) AS 


m 

B 


CYP2D6 1 


CYP2D6 1 


CYP2D6 1 


CYP2D6 1 


CYP2D6 1 


CYP2D6' 


CYP2D6 1 


CYP2D6' 


CYP2D6 1 


CYP2D6 1 


CYP2D6* 


CYP2D6 1 


CYP2D6 1 


* 

to 
0 

CM 
CL 
>- 
O 


CYP2D6 1 


CYP2D6' 


CYP2D6 1 


CYP2D6* 


CYP2D6^ 


CYP2D6* 


CYP2D6^ 


CYP2D6* 


CYP2D6 < 


CYP2D6' 


CYP2D6* 


CYP2D6* 


CYP2D6* 






CM 


CO 




m 


CO 




CO 


CD 


0 




CM 


CO 




in 


CO 




00 


cn 


0 

CM 


CM 


CM 
CM 


CO 
CM 


CM 


in 

CM 


CO 
CM 


CM 




NO: 


:0N 


NO: 


NO: 


:0N 


NO: 


^ON 


NO: 


:0N 


NO: 


NO: 


•ON 


:QN 


NO: 


NO: 


NO: 


NO: 


NO: 


•ON 


NO: 


NO: 


NO: 


NO: 


NO: 


NO: 


:ON 


NO: 




0 


O 


Q 


O 


O 


Q 


Q 


O 


Q 


Q 


O 


Q 


O 




0 




0 


Q 


Q 


0 


Q 


0 


Q 


0 


Q 




. 0 




SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


03S 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


03S 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 



7 



IS 

• 

.•; 

so 

IP 

fecD 

MO. 

CI 

llcjj 
is 
is* 

(fid). 

> 

>'■»-' 
''■>.. 

■ '-71* "•■ 
• \ ' ' 

V V. 
v ;," 


CGCGCCGAGGCCCCATCCCCCTATV 


GCTCATAGGGGGATGGGCTCACCAGGAAAGCAAAGACACCATGGTGGCT 


GCTCATAGGGGGATGGGGTCACCAGGAAAGCAAAGACACCATGGTGGCT 


CCCAGCTGGATGAGCTGCTAACTGAGCAT 


CGCGCCGAGGCAGGATGACCTGGGAV 


ACGGACGCGGAGCGGATGACCTGGGAV 


CTGGGTCCCAGGTCATCCTGTGCTCAGTTAGCAGCTCATCCAGCTGGGTC 


CTGGGTCCCAGGTCATCCGTGCTCAGTTAGCAGCTCATCCAGCTGGGTC 


CTTACCCGCATCTCCCACCCCCAT 


ACGGACGCGGAGGGACGCCCCTTTCV 


CGCGCCGAGGAGACGCCCC 1 1 1 CGV 


GGGGCGAAAGGGGCGTCCTGGGGGTGGGAGATGCGGGTAAGGG 


GGGGCGAAAGGGGCGTCTTGGGGGTGGGAGATGCGGGTAAGGG 


CCTGGGCAAGAAGTCGCTGGAGCAT 


CGCGCCGAGGGTGGGTGACCGAGGV 


ACGGACGCGGAGGGGGTGACCGAGGV 


GGCCTCCTCGGTCACCCACTGCTCCAGCGACTTCTTGCCCAGGCC 


GGCCTCCTCGGTCACCCCTGCTCCAGCGACTTCTTGCCCAGGCC ! 


CCTGGGGCCTCCTGCTCATGATCCTACT 


CGCGCCGAGGATCCGGATGTGCAGV 


ACGGACGCGGAGCTCCGGATGTGCAGV 


CACGCTGCACATCCGGATGTAGGATCATGAGCAGGAGGCCCCAGGCC 


CACGCTGCACATCCGGAGGTAGGATCATGAGCAGGAGGCCCCAGGCC 


GCCGCCTTCGCCAACCACTCCC- 


ACGGACGCGGAGGGTGGGTGATGGGV j 


CGCGCCGAGGTGTGGGTGATGGGCV 


7TCTGCCCATCACCCACCGGAGTGGTTGGCGAAGGCGGCAC 


i ' ' 

#.£ 

§# 
go 








o 










o 

OJ 










o 










o 

O) 










o 

CJ) 
















o 










O 










o 










o 








■ 


o 
















vader 






Target 


Target 


vader 










vader 










vader 










vader 








IP 

to, 

fm. 


■obe 


Target 


Targel 


*obe 


obe 


•obe 


•obe 


Targel 


Target 


•obe 


•obe 


Target 


Target 


•obe 


obe 


Target 


Target 


•obe 


•obe 


Target 


CL 


c 


Q_ 


CL 


c 


CL 


CL 




CL 


CL 


c 


*— * 
CL 


CL 




CL 


CL 


111 


AS 


AS 


AS 


) AS 


) AS 


) AS 


) AS 


) AS ! 


AS 


AS 


AS 


AS 


AS 


) AS 


) AS 


LAS 


) AS 


) AS 


AS 


AS 


AS 


AS 


AS 


AS 


AS 


AS 


AS 


1 

IP 


O 

A 

o 

00 
CD 
CN 

S 


'4268G>C) 


(4268G>C). 


[2637A>del 


o 

A 
< 

CO 
CO 
CM^ 


[2637A>del 


a> 

TJ 
A 
< 

CO 

to 

CM 


[2637A>del 


;1934G>A). 


;1934G>A) 


;1934G>A). 


'1934G>A)_ 


1934G>A)_ 


CD 
TJ 

A 
H 
lO 

<x> 

r> 
v- 


CD 
TJ 
A 

m 

O) 

h» 

^— 


x> 

A 

fe 

CD 


'1795T>dei; 


CD 
TJ 
A 

fe 

Oi 


'3023A>C)_ 


3023A>C)_ 


'3023A>C) 


3023A>C)_ 


o 

A 

< 
CO 
CM 
O 
CO 


P 

A 

O 
CO 

3 


P 

A 

O 
CO 

s 


P 

A 
O 
CO 

3 


1846G>T) 




CN 

At 


CM 




P 


to 


CO 


CO 


CO 












CO 

Jk 


CD 

Jta 


<o 


CO 


CO 












00 


So' 


CO' 


CO 

A. 


Si 

IS 


CYP2D6' 


CYP2D6 4 


CYP2D6' 


CYP2D6 1 


CYP2D6 1 


CYP2D6 1 


CYP2D6' 


CYP2D6 1 


CYP2D6' 


CYP2D6' 


CYP2D6' 


CYP2D6 1 


CYP2D6' 


CYP2D6' 


CYP2D6* 


CYP2D6' 


CYP2D6* 


CYP2D6' 


CYP2D6' 


CYP2D6^ 


CYP2D6* 


CYP2D6' 


CYP2D6^ 


CYP2D6' 


CYP2D6* 


CYP2D6 < 


CYP2D6' 




co 

CN 


OJ 
CM 


o 

CO 


CO 


CM 
CO 


co 

CO 


s 


in 

CO 


CO 
CO 


CO 


00 
CO 


Oil 
CO 


o 




CM 
"* 


CO 




in 


CO 


h- 


co 


o> 


o 
m 


in 


CM 

in 


CO 

m 


a 




NO: 


:ON 


:0N 


:0N 


:0N 


:0N 


NO: 


:0N 


:0N 


NO: 


:0N 


NO: 


:0N 


NO: 


NO: 


NO: 


NO: 


NO: 


^ON 


NO: 


:0N 


:0N 


NO: 


^ON 


NO: 


NO: 


:0N 




Q 


O 


Q 


o 


Q 


a 


Q 


Q 


Q 


Q 


O 


Q 


Q 


Q 


Q 


Q 


Q 


o 


Q 


a 




Q 


Q 


Q 


Q 


Q 


Q 




SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 



u 




4 



Q 



33 



M 

m 

Ml 

f 



i ^ 

m 




> 

o 
o 

5 

O 
l— 

cd 
o 
o 
< 
I- 
cd 
o 
o 
< 
cd 
cd 
o 

CD 
O 

< 
cd 
o 
o 
< 



> 
o 
o 
cd 
< 
o 
cd 
h- 
cd 
o 
cd 
< 

I— 

cd 
< 
cd 

CD 

< 

CD 
O 
O 
CD 
O 
CD 
O 



0) 

2 

Q. 



CO 

CO 

CL 

to 
Q 

CM 
CL 

o 



CM 

oo 



o 

2 
Q 



O 
UJ 

CO 



CD 

o 



CO 

s 

a 

CD 

Q 

CM 
CL 

> 



o 
o 
o 

CD 
H 
O 
< 

a 
o 

CD 

o 
a 
o 
o 
a 

CD 
CD 

< 
o 
o 
< 
o 
a 
o 
< 

O 
CD 
O 
< 
O 
CD 
H 
O 
CD 
CD 
CD 
I- 
O 
CD 



CD 

pX 

CO 



O 
O 
O 
CD 
H 
CJ> 
< 
O 

o 

CD 
H 
O 
O 
O 

a 
o 

CD 
CD 
< 
O 

o 
< 
o 
I- 

o 

£ 

o 

CD 
O 
< 

o 
o 

o 

CD 
CD 
CD 
t- 
O 
CD 



ox 

CO 



CO 

CO 

CL 

CD 
Q 
CM 
CL 
> 

o 



CO 

oo 



O 
Z 

Q 



a 

LU 
CO 



3 



o 
z 

Q 



a 

CO 



CO 

co 
Q_ 

CD 
Q 
CM 

a_ 

>- 
a 



< 
O 

CD 
\- 
O 
h- 

o 
o 
o 
(- 
o 
o 
o 
< 

CD 
O 

o 
o 

CD 
CD 
< 



o 
ox 



CD 

> 
c 



in 
co 



a 

UJ 

CO 



CD 

O 

to 



* 

CD 

Q 

CM 

a. 
> 



CD 
00 



O 

z 
o 



> 
o 
o 

CD 
O 
CD 
CD 
O 
O 

1= 

a 

CD 
CD 

< 

CD 

o 
o 

CD 
O 
G 
O 



co 
o 



CD 
O 

"61 



* 

CD 

G 

CM 
CL 
> 

o 



> 
o 
o 

CD 
O 
CD 
CD 
O 
CD 

r= 

o 

CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 

< 



CD 
X> 
O 



CD 
O 

CO 



* 

CD 

Q 

CM 
CL 
> 

O 



oo 



a 

LU 
CO 



o 
z 

Q 



a 

UJ 

CO 



CO 

co 



O 
z 

a 



a 

UJ 

CO 



CD 

ex 

ca 



CD 
O 

oo 



CD 

a 

CM 
CL 
>- 

o 



CD 

co 



O 
Q 



a 

UJ 

CO 



h- 




o 


o 


t— 


h- 


o 


o 


o 


o 


CD 


CD 


CD 


CD 


CD 


CD 


< 


< 


O 


O 


N 


h— 


CD 


CD 


CD 


CD 


CD 


CD 


< 


< 


CD 


CD 


CD 


CD 


CD 


CD 


< 


< 


CD 


CD 


< 


< 


O 


O 


CD 


CD 


^- 


H 


O 

$ 


CD 


a 


O 


CD 


CD 


a 


O 


o 


O 


CD 


CD 


O 


a 


CD 


CD 


CD 


CD 


a 


o 


AAG 


AAG 



CD 

ox 

CO 



CD 
O 

to 



CD 
Q 
CM 

a 

> 



o 

CD 



O 

o 



a 

UJ 

CO 



o 
o 
o 
< 

CD 

J- 

CD 
CD 
H- 
O 
O 

o 

CD 
CD 
< 
CD 
O 

o 
o 



> 
a 
< 

< 

CD 
CD 
< 
CD 
O 
CD 
CD 
O 
< 
CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



o 
ox 



CD 

CO 
> 

c 



CD 

X 

CO 

Q 

CM 
CL 
> 

O 



CD 



O 

z 



a 

UJ 

CO 



CD 

2 

CL 



a: 

M" 

o> 
X 

CD 

Q 

CM 
CL 
>- 

o 



> 
< 
o 
< 

CD 
CD 
< 
CD 
O 
CD 
(D 
O 
CD 
CD 
CD 
< 
CD 
O 

o 

CD 
O 
CD 
O 



<D 

o 



s 

X 

CO 

Q 

CM 
CL 
> 



CM 

cn 



O 
Z 

Q 



a 

UJ 

CO 



CO 
CD 



O 

z 

Q 



O 
UJ 

CO 



< 
u 
o 
o 

CD 
O 
t- 

o 
a 

CD 

a 

CD 
< 
O 

o 
< 
a 
i- 

CD 
CD 
CD 
I- 
CD 
O 

a 

CD 

o 
i- 

o 
o 

t— 

CD 
I— 
CD 
CD 
O 
CD 
CD 



CD 

ox 
i_ 

CO 



OH 

o> 
X 

CO 

D 

CM 
CL 
>- 

O 



O) 



O 
Z 

o 



o 

UJ 

CO 



< 
a 

CD 

o 

CD 

o 

V- 

o 
o 

CD 

o 

CD 

< 
o 
o 
< 
o 

O 
CD 
CD 
O 
CD 
O 
O 
CD 
O 
h- 
O 
O 
1~ 

CD 
\~ 
CD 
CD 
O 
CD 
CD 



CD 

ox 

CO 



CL 
"^ 

O) 

X 

CD 
Q 
CM 

a 

> 
o 



CD 
O) 



O 
Z 

Q 



a 

UJ 

CO 



t 

CD 
CD 
CD 
H- 
O 
O 

< 
CD 
< 

O 

o 
o 
< 
o 

< 
o 
o 
o 

CD 
h- 

CD 



o 
ox 



CD 
"O 
CO 

> 
c 



n 

o 

O) 
CO 

o 



CD 

Q 

CM 
CL 
> 



CD 
O) 



O 

z 

Q 



o 

UJ 

CO 



CD 
O 
CD 
O 
O 
CD 
CD 
CD 
O 
CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



CD 
O 



H 
a 

Oi 
co 
o 



CD 

a 

CM 
CL 
>- 

o 



CD 
O 
CD 
O 
O 
CD 
CD 
CD 
k- 
O 

o 

CD 
O 

a 

CD 

o 

CD 

o 



CD 

o 

k— 
CL 



p 

a 

co 
o 



CD 

Q 

CM 

a 
>- 
o 



O) 



O 
Z 

a 



a 

UJ 

CO 



CO 



O 

z 
a 



a 

UJ 



CD 
CD 
< 
O 
< 
U 
CD 
CD 
CD 

< 

CD 
h- 
CD 
CD 
CD 
h- 
O 

< 
CD 
CD 
< 
O 
O 

o 



CD 




O 


o 


a 


o 


o 


o 


CD 


CD 


CD 


CD 


O 


a 


O 


CD 


O 


o 

$ 


CD 


CD 


CD 


CD 


a 


a 


h- 


r- 



CD CD 
PX pi 



co 



H 
O 

co 
o 



CD 

a 

CM 
CL 



CD 



o 
z 

O 



a 

UJ 



CO CO 



CO 
r- 



R 
O 

CD 
CO 

o 



CO 

a 

CM 
CL 
>- 

o 



o 
o 



a 

Ul 

CO 



CD 
O 

o 
o 

H 

o 

CD 
O 
CD 
CD 
< 
CD 
< 
O 
CD 
< 
CD 
O 
CD 



o 
ox 



CD 
"O 
CO 

> 
c 



R 
CD 



co 
to 



CO 

a 

CM 
CL 
>- 

o 



> 
o 

CD 

o 

CD 
& 

o 
o 
< 
u 
o 

a 

CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
CJ 



CD 
O 



R 
CD 



co 

CD 



CD 
Q 
CM 
CL 
> 

o 



o 
z 

Q 



a 

UJ 

CO 



CM 
O 



o 
z 

a 



a 

Ul 

CO 



> 
o 

CD 

o 

CD 
t 

o 
o 
< 
o 
o 

o 

o 
< 

CD 

a 

o 

CD 
O 
< 
CD 
CD 
O 
< 



CD 

x> 

O 



R 
CD 



CD 
CO 



CD 

Q 

CM 
CL 
> 

a 



CO 

o 



CD 

ox 

x—. 
CO 



H 
O 



CD 
CD 



CD 
Q 

CM 

a_ 
>- 
o 



o o 
z 



a 

UJ 

CO 



a 

UJ 

CO 



o 


O 


CD 


CD 


O 


O 


CD 


CD 


o 


a 


f— 


h- 


u 


O 


o 


CD 




h- 


o 


O 




>— 


o 


o 


o 


o 


CD 


CD 


O 


O 


CD 

^ 


CD 


CD 


CD 


< 


< 


CD 


CD 


CD 


CD 


O 


O 


< 


< 


a 


CD 


< 


< 


CD 


CD 


CD 


CD 


1- 

CD 


l~ 
CD 


CD 


O 


O 


$ 

O 


CD 


CD 


O 


O 


CD 


O 


CD 


t= 

CD 


< 


< 



CD 
CO 



I I 

CD 



CD 
CD 



CD 

Q 

CM 
CL 
> 

O 



o 



O 
Q 



a 

UJ 

<o 



o 
a 
o 

o 
< 
o 
a 



o 
o 
o 
o 

t- 

a 
o 

CD 

o 
o 

CD 



o 
ox 



CD 

CO 

> 

c 



X 

CD 
5 

oo 
* 

CO 

a 

CM 

?: 
a 



CD 
O 



O 

z 

Q 



a 

Ul 

CO 



> 
o 

CD 
CD 
CD 

< 

CD 
h- 
CD 
CD 
O 
r- 

o 

CD 

CD 
< 
CD 
CD 
O 
CD 

a 
< 

CD 
CD 
O 
< 



CD 
O 



X 

CD 
CD 

CD 

oo 
* 

CD 

Q 

CM 
CL 

o 



o 



O 

z 

Q 



a 

Ul 
CO 



> 
o 

CD 
CD 
CD 

< 
CD 
f- 
CD 
CD 
CD 
h- 

CD 
i- 

CD 
CD 
< 
CD 

8 

CD 
U 
CD 
O 



CD 
O 



X 

CD 
CD 

5 

oo 
* 

CD 

a 

CM 
CL 
>- 

o 



co 
o 



O 

z 
a 



a 

UJ 

co 



{ '« rA;$ 

H 

























































ft 
if 

id 

f S ! 

K»s 

'- 

r -. . . i 1 

r : - c- 

• 

■ 

o 

go: 

iffi 

8©' 

i 3 - 

item 
m , . 

- , 

'.V' • S M 

-„'.: V 

- • 

• « . > ,£ i 

: it 

v . 

si 

1-''. t-^ 

With 

* , •*;**. 


TTCTGCCCATCACCCACCGGAGTGGTTGGCGAAGGCGGCACA 


TTCTGCCCATCACCCACAGGAGTGGTTGGCGAAGGCGGCACA 


CAGGCTGCTGGACCTAGCTCAGGAGGT 


CGCGCCGAGGGACTGAAGGAGGAGTCGV 


ACGGACGCGGAGAACTGAAGGAGGAGTCGV 


AGCCCGACTCCTCCTTCAGTCCCTCCTGAGCTAGGTCCAGCAGCCTGAG 


AGCCCGACTCCTCCTTCAGTTCCTCCTGAGCTAGGTCCAGCAGCCTGAG 


CCTGACTGAGGCCTTCCTGGCAGAGATGT 


CGCGCCGAGGGAGAAGGTGAGAGTGGCV 


ACGGACGCGGAGGAGGTGAGAGTGGCTV 


CGTGGCAGCCACTCTCACCTTCTCCATCTCTGCCAGGAAGGCCTCAGTCAGGTC 


CGTGGCAGCCACTCTCACCTCCATCTCTGCCAGGAAGGCCTCAGTCAGGTC 


G AACCCTGAG AG C AGCTTCAATG ATG AG AACCTG A 


CGCGCCGAGGCGCATAGTGGTGGCV 


o 
/n 
o 

cd 

o 
o 

h- 
cd 

< 

f — 

< 

o 

cd 

J- 

cd 
< 
cd 
cd 
o 
cd 
o 
< 
cd 
cd 
o 
< 


GGTCAGCCACCACTATGCGCAGGTTCTCATCATTGAAGCTGCTCTCAGGGTTCCC 


GGTCAGCCACCACTATGCACAGGTTCTCATCATTGAAGCTGCTCTCAGGGTTCCC 


CTTCCGCTTCCACCCCGAACACTTCCA 


ACGGACGCGGAGTGGATGCCCAGGGV 


CGCGCCGAGGCGGATGCCCAGGGV 


GTGGCCCTGGGCATCCAGGAAGTGTTCGGGGTGGAAGCGGAAGGG 


GTGGCCCTGGGCATCCGGGAAGTGTTCGGGGTGGAAGCGGAAGGG 


AGGCCCAAGTTGCGCAAGGTGGAT 


CGCGCCGAGGCACGGAGAAGCGCV 


ACGGACGCGGAGGACGGAGMGCGCV 


AGAGGCGCTTCTCCGTGTCCACCTTGCGCAACTTGGGCCTGG 


o 

o 
h- 
o 
o 
o 
o 

CD 
h- 

o 

$ 

o 

CD 
O 

f n 

t 
o 

< 

o 
o 

o 
h- 

CD 
O 

o 
1- 
o 

fc 

o 

CD 
O 
CD 
CD 
< 
CD 
< 


■■■(, j 

H 
























































n 

IP 






o 

O) 










b 

.CJ) 










o 
.*? 










o 










o 
















"6 

1— 
0) 

c 










Invader ol 










Invader ol 










Invader ol 










Invader ol 










ft 

IPS 


Targel 


Targel 


Probe 


Probe 


Targel 


Targel 


Probe 


Probe 


Target 


Target 


Probe 


Probe 


Target 


Target 


Probe 


Probe 


Target 


Target 


Probe 


Probe 


Target 


Target 


Ipt 

E 


*8 G169X 


'8 G169X 


_G212E 


G212E 


_G212E 


G212E 


G212E 


'9 K281del I 


r 9 K281del 


'9 K281del 


CD 
T3 

oo 

CD 


'9 K281del 


R296C 


R296C 


_R296C 


R296C 


R296C 


L421P 


L421P 


L421P 


L421P 


L421P 


p 

o 

CO 
CO 


_1661[GT] 


P 
o 

co 

CO 


.1661 [GT] . 


P 

CD 

co 

CO 


||| 


CYP2D6' 


CYP2D6* 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6* 


CYP2D6' 


CYP2D6* 


CYP2D6' 


CYP2D6* 


CYP2D6_ 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 




o> 
o 


o 




CM 


CO 




m 


to 




CO 




o 

CM 


* — 

CM 


CM 
CM 


CO 
CM 


•«*- 


CO 
CM 


CO 
CM 


CM 


00 
CM 


<n 

CM 


o 

CO 


CO 


CM 
CO 


CO 
CO 


S 


CO 
CO 




NO: 


•ON 


♦ON 


NO: 


NO: 


NO: 


:QN 


NO: 


•ON 


NO: 


•ON 


:ON 


NO:- 


NO: 


:0N 


NO: 


NO: 


•ON 


:ON 


:0N 


NO: 


NO: 


NO: 


NO: 


NO: 


:0N 


:0N 






Q 


Q 


Q 


O 


O 


o 


Q 


a 


Q 


Q 


Q 




a 


o 




O 


o 


Q 


Q 


O 


o 




Q 


Q 


Q 


Q 




SEQ 


SEQ 


SEQ 


O 

UJ 
CO 


O 

UJ 
CO 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 



























































wk 

m 
























































< P ~ 






































CD 

o 

CD 


CD 
O 








CD 
O 
CD 
O 
CD 
t- 


CD 
O 
CD 
O 
CD 






• - 

W ; 

\- fV ■ 
■< • ■ < : 

is 

pi) 

CO 

m 

•. , • 

t . 

*i 

- '*}■:■ 

» 

*— • ': 

'/; « f '."i 

te 

Mm*. 

•■<: - 


<t 

o 
o 
o 
o 
cd 
o 

CD 

cd 
o 

! 

cd 
o 
o 
o 


> 
CD 
CD 
CD 
< 
CD 
CD 
CD 
< 
CD 

O 

CD 
1- 
O 

CD 
CD 
< 
CD 
U 

o 

CD 

o 

CD 
O 


> 

CD 
CD 
CD 
< 
CD 
CD 
CD 
< 
CD 
< 
O 
\_/ 
h- 

c? 

CD 
< 

CD 
CD 
U 
CD 
C 
< 
CD 
CD 
O 
< 


< 

CD 
CD 
CD 
CD 

a 

(= 

o 

CD 

u 
o 

o 

CD 
CD 
(J 
CD 

t= 

< 
O 
CD 

O 
f- 

o 
a 
o 
t- 
o 
o 
o 

< 

CD 
1- 

o 


< 

CD 
CD 
CD 
CD 
O 

t 

O 
CD 
O 
O 

o 

CD 
CD 
O 

e> 

< 

o 

CD 
f- 
O 
t- 

o 
o 
o 

H 
O 
O 

< 

CD 
H 
O 


< 

CD 

a 
o 

CD 
O 
h- 
O 
O 
1— 

CD 
h- 
CD 
CD 

o 

CD 
CD 
O 
H 
CD 
O 


> 

/ft 

CD 
U 
CD 
< 

a 
o 
< 
a 

r— 

CD 

r n 

\*j 

CD 
h- 

O 
< 

a 

CD 

u 

CD 
O 
< 
CD 
CD 
O 
< 


> 

CD 

u 

CD 
< 

o 
o 

*L 

o 

CD 
CD 
CD 
O 

o 

CD 
< 
CD 
O 
O 
CD 

o 

CD 
O 


o 

CD 
O 
O 
< 
CD 
O 
O 
CD 

a 
o 
< 

< 

CD 

< 

CD 

a 

CD 
CD 

o 
< 
o 
o 
o 
< 

CD 
1— 

CD 
CD 

O 
CD 
O 
CD 
CD 
< 
CD 


o 
a 
a 
o 
< 

CD 
O 
O 
CD 
U 
O 
< 

a 
< 

CD 
CD 
< 
CD 
O 
CD 
CD 

a 
o 
(J 

o 
< 

CD 
1— 

CD 
CD 
h- 
O 
CD 
O 
CD 
CD 
< 
CD 


f- 
o 
o 
o 

CD 
O 

o 

CD 
O 

% 

CD 
CD 
CD 

t= 
O 

o 

t= 
o 


> 

CD 

CD 
f- 

o 
J— 
< 

CD 
CD 
< 
O 

o 

o 

o 

CD 
< 
CD 
O 

o 
o 
o 

CD 

o 


> 
CD 

CD 
\- 
O 

< 
CD 
CD 
< 
O 
O 
O 

cd: 
< 

CD 
CD 

a 

CD 

o 
< 

CD 
CD 
O 
< 


< 
o 

CD 

o 

CD 
CD 

$ 

O 

o 
o 

t= 

CD 
O 
cn 

o 
o 

O 
CD 
CD 
O 

t 

P 
CD 
CD 
CD 
h- 
O 

o 
< 

CD 
< 

o 

a 
< 
o 


< 
o 

CD 

O 
CD 
CD 

a 
o 
o 

t= 

CD 
O 

CD 
O 
O 
CD 
CD 
CD 
f— 

CD 
CD 
CD 

O 
O 

!? 

CD 
< 

o 

o 
< 
a 
h- 


o 
< 
o 
o 

% 

o 

< 
o 
o 
o 

CD 
P 

o 
o 
o 

CD 
1- 

CD 

o 


> 
o 

CD 
CD 

t= 
CD 
LV 
H 
CD 
< 
CD 
CD 

o 

o 

CD 
< 
CD 

a 
o 

CD 

o 

CD 

a 


> 

CD 

t \ 
w 

CD 
CD 

t= 
CD 
CD 
1- 

< 
CD 
CD 
< 

CD 
< 

CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 


O 

5 

CD 
CD 
CD 

$ 

CD 
< 
O 
CD 
CD 
CD 

CD 
1— 

CD 
O 
CD 
K 

CD 

t *\ 
\-J 

O 

< 
o 
o 

^ 

o 
o 

CD 

1= 

o 
o 


O 
< 

o 

CD 

CD 
CD 

$ 

CD 
< 
O 
CD 
CD 
CD 

b 

CD 
f- 
CD 
CD 
CD 
H 
CD 
)— 
O 
o 

O 
< 

o 
o 

$ 

o 
o 

CD 
/ *i 

E 

O 

o 


< 

\— 

CD 
< 

o 

o 
o 
1- 

o 
a 
^ 

< 

CD 
O 

CJ 

O 
CD 

O 
< 

o 

CD 
O 


> 
CD 
CD 
< 

o 

CD 
< 
CD 
H 
O 
O 
1— 

o 
o 

CD 
< 

CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 


CD 
CD 
< 
h- 
O 
CD 
< 
CD 
<- 
O 

o 

CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 


V 

E 

o 

CD 
CD 
CD 

£ 

CD 
< 
CD 
O 
< 
CD 
CD 
< 

CD 
h- 
O 
< 
CD 
CD 

< 

CD 
CD 
< 

a 

% 

\- 
o 
o 

< 
CD 
CD 

O 


\- 

o 

E 

a 

CD 

CD 

CD 

O 

h- 

CD 

< 

CD 

CD 

< 

CD 

CD 
<< 

2 
o 
h- 
o 

CD 
CD 
< 
CD 
CD 
< 

a 

O 

o 
< 

O 
O 
< 

CD 

CD 
I- 
O 


o 
o 
o 
< 
o 

o 

O 
< 

u 
o 

CD 

o 

CD 
O 

CD 

o 

O 
< 

o 
o 


> 

o 
o 

CD 
O 

o 

< 
o 
o 
t- 
o 

t 

CD 
CD 
< 
O 

o 
o 

CD 
O 
CD 
O 


S|t 

is 


o 










o 










o 










o 
o> 










o 










o 
cn 




im 


o 
■o 

CO 

> 
c 










o 

<D 

co 
> 
c 






•4-' 

CD 

2* 

CO 

1- 




O 

v_ 

CD 
T) 

co 
> 
c 










o 

CD 
r> 
CO 

. > 
c 










O 
CD 

> 
C 








CD 
CO 

H- 


O 
t— 

CD 
T3 
CO 
> 

- C 




n 


CD 

-Q 

O 
v_ 

a 


X) 

2 

CL 


a) 
t_ 

CO 


■ -•— * 

CD 
CO 


CD 

XI 

O 
t- 

CL 


CD 

o 

CL 


CD 

cn 
i_ 

CO 
H 


CD 

o 

CL 


CD 

o 

CL 


"CD 

£> 

CO 

h- 


-»-* 

CD 

P 
CO 

l- 


CD 

X5 

O 
t_ 

CL 


CD 
X) 

O 
%~ 

CL 


■*-> 
CD 

2 1 
»co 
H 


"CD 
CO 


CD 
X> 

2 

CL 


CD 

e 

Cl 


CD 

H» 

CO 


CD 
XI 

2 

0- 




CO 


CO 


CO 


co 


co 












CO 


co 


CO 


co 


CO 


CO 


CO 


CO 


co 


CO 












CO 


co 


i 


CD 

.9 

Q- 


CD 
O 

CL 

to 

^ — 


0) 

o 

CL 

T— 


CD 

o 

Ci- 
in 


CD 

o 

CL 

to 


CO 
CL 

Ol 
X 


co 

X 


CO 

a: 

X 


co 

3 

X 


co 

X 


p 

o 

o> 

CO 

o 


F 
o 

CO 

o 


i 

CO 

o 


P 

o 

co 
o 


p 1 

a 

cn 

CO 

o 


X 
O) 

to 

5 

00 


X 

CD 
CO 

5 

CO 


X 

O) 

to 

5 

CO 


X 
o> 
to 

00 


X 

CO 

c5 

CO 


CO 

UJ 
CN 

CN 

CD 


°3> 

UJ 
CN 

CN 

CD 


CO 

UJ 
CN 

CN 

CD 


CO 

UJ 
CN 

CN 

CD 


co 

UJ 

CN 
r~ 

CN 

9 


"CD 
"O 


"CD 
CJ) 


s 

n 


* 

CO 

Q 

CN 
CL 

O 


* 

Q 

CN 
CL 
>- 
O 


s 

CN 
CL 
>- 
O 


* 

CO 

Q 

CN 
CL 
> 

u 


* 

to 
Q 

CN 

■CL 
> 

o 


CO 

Q 

CN 
CL 

> 
O 


co 

a 

CN 
CL 

>- 
o 


to 
a 

CN 

a 

>- 
o 


CO 
Q 
CN 
CL 

>- 
O 


CO 

a 

CN 
Q. 

>- 

o 


co 
Q 

CN 
CL 

O 


CO 

a 

<N 
CL 
>- 

o 


CO 

a 

CN 
CL 

fc 


O 

CN 

CL 
O 


CO 

Q 

CN 
CL 

>- 

a 


S 

CN 
CL 

>- 
O 


* 

CO 

a 

CN 

a 


* 

CO 

a 

CN 

Cl 
>- 

O 


s 

CN 

Cl 
> 
O 


* 

CO 

Q 

CN 
CL 

>- 

O 


CO 

O 

CN 
CL 

> 

o 


CD 

a 

CN 
CL 

>- 

u 


CO 

a 

CN 
CL 
> 

o 


CD 
Q 
CN 
CL 
>- 

o 


CO 

Q 

CN 
CL 
> 

o 


* 

CO 

a 

CN 

a 

>- 
u 


S 

CN 
CL 

o 




CD 
CO 


co 


03 
CO 


o> 

CO 


o 




CN 


CO 

"?* 




CO 

-<* 


CO 




CO 


Ol 


o 

CO 


ID 


CN 

to 


CO 
CO 


a 


to 
to 


CO 

m 


to 


CO 

to 


o> 
to 


o 
to 


CO 


CN 
CO 




O 

Z 


O 
Z 


o 

Z 


O 


O 

z 


o 
z 


O 

z 


O 

z 


o 
z 


O 

z 


O 

z 


o 
z 


O 
Z 


O 
Z 


o 
z 


o 
z 


O 

z 


o 

Z 


o 
z 


O 

z 


O 


O 

z 


O 

z 


O 

z 


O 

z 


O 
Z 


O 




Q 


o 


Q 


a 


o 


Q 


a 


o 


Q 


Q 


o 


a 


Q 


o 


o 


o 


Q 


a 


Q 


Q 


O 


Q 


a 


o 


o 


a 


o 




o 

LU 

CO 


O 

UJ 

CO 


o 

LU 

to 


a 
iii 

CO 


a 

LU 

CO 


a 

UJ 

CO 


a 

UJ 

CO 


o 

LU 

CO 


a 

UJ 

CO 


a 

UJ 

CO 


o 

UJ 
CO 


a 

LU 
CO 


a 

UJ 

CO 


a 

UJ 

CO 


o 

UJ 

CO 


a 

UJ 

CO 


O 
UJ 

CO 


O 

UJ 

CO 


o 

UJ 

co 


a 

UJ 
CO 


a 

UJ 

CO 


a 

UJ 

CO 


a 

LU 

CO 


a 

UJ 

CO 


a 

UJ 

CO 


o 

UJ 
CO 


a 

UJ 
CO 



o 

CM 



Lh 

E 



if 



Mr 

. '* T 

p 

m 

125 

»: 



Hi 



til 



> 
o 

CD 

< 
o 
o 
o 

I- 

o 

o 

< 
o 
o 

cd 
< 

CDj 

cd, 
o 

CD 

o 
< 
e> 

O 

o 



CD 

x> 
o 



CO 

CO 

CD 
* 

co 
D 

CM 
Q_ 

>- 
U 



co 

CO 



O 

z 
g 

a 

LU 
CO 



03 



CO 

■o 
oo 

2. 

CD 
♦ 

ID 

a 

CM 
D_ 

Cj 



s 

6 
z 

9 
o 

LU 

CO 



CD 
> — * 




CT 






CD 


CD 


i - 




CD 


^D 


cd 


CD 


CJ 


i 


< 


ID 


o 


f rs 

CD 


o 


O 


CD 


< 




o 


o 


o 


CD 


CD 


CD 
h- 


h- 


o 


CD 


CD 


< 


CD 


CD 


\- 


< 


CD 


CD 


< 


\~ 


CD 


CD 


< 


CD 


CD 




1- 


$ 


CD 


CD 


CD 


< 


< 


CD 


CD 


CD 


CD 








< 


CD 


CD 


< 


< 


CD 


CD 


< 


< 


O 


O 


CD 


CD 


CD 


CD 


(- 


h- 


O 


CJ 


o 


O 




t 


o 


o 


o 


cj 


o 


CD 



a> 



O 

O 
I— 

o 
< 
o 
o 
< 
a 
o 

CD 

< 
o 
h- 
o 

CD 
< 
O 

$ 

CD 
< 
CD 
< 

a 

CD 
CD 



_° 

0) 
T) 

CO 

2 

* 

CD 
Q 
CM 
D_ 

>^ 
O 



«5 



o 
z 

a 
a 

Hi 

CO 



o 
OA 



0) 
"D 
CO 

> 

c 



CO 

O 

CD 
CD 

CD 

a 

CM 
CL 

>^ 

o 



to 

CO 



O 

z 
9 

a 

UJ 

CO 



> 
< 

CD 



< 
a 



o 



CD 
CD 
< 

o 

CD 

a 

CD 

< 

CD 

o 
o 

CD 
O 



Xi 

o 



CO 

O 

CO 
CD 
CM 

a: 

CO 

Q 

CM 
Q_ 

>- 

a 



CO 



i 

9 
a 

UJ 

CO 



> 

CD 
CD 



< 
o 
t- 
o 

1= 

Y- CD 
r~ CD 
< 

< 

CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 

- CD 
CD I O 
CJ 



o 

X) 
O 



CO 

O 

CO 
CD 
CM 

or 

CO 

Q 

CM 
fL 
>- 
O 



co 

CD 



O 
Z 

a 
a 
to 



CD 
O 
O 

O 

CD 
^- 

(J 

h- 
O 



CD 
f- 

O 

o 
< 

CD 

O 
CD 
CD 
\- 
CD 
CD 
I- 
CD 
< 

< 
(J 

o 
o 
o 

H- 
<J 

o 

CD 
< 
CD 
H 
< 
CD 

s 



o 

CD 
< 

o 
o 



a) 

oo 



CO 

a 

CO 
CD 

CO 

O 

CM 
CL 
>- 

o 



C7> 
CO 



o 
z 

9 
o 

UJ 
CO 



CD 
CD 

a 
o 

CD 
\— 

u 
\- 

o 

t= 

CD 

h- 

u 
o 
< 

CD 

o 

CD 
CD 
hr 
CD 
CD 

CD 
< 

< 
O 
CD 
K 
CD 
J— 
U 

o 

CD 
< 

CD 
h- 

< 

o 

t 

o 
o 
< 
o 

CD 



d) 

CO 



CO 

O 
co 

CD 
CM 

CO 

Q 

CM 

a. 



i— 
o 
o 

< 

o 

CD 
CD 
CD 
f— 
O 

o 
o 
o 

CD 
\- 
CD 



U 



o 



O 

z 
a 

o 

UJ 

co 



o 

OH 



ro 
> 
c 



CO 



CM 
_i 
CD 

o 

CM 
0. 



z 
9 
O 

UJ 

co 



> 

CD 
CD 
CD 
CD 
O 

fc 

CD 
CD 

CD 
CD 
< 
CD 

CD 
O 

8i 

O 
CD 
O 



a) 
o 



CO 
CL 
CM 

CO 

a 

CM 

a 

>- 
o 



fM 



O O 



z 
9 

o 

UJ 

CO 



> 

CD 
CD 
CD 
O 

t= 
CD 

CD 



CD 
CD 
O 

CD 
< 
CD 
CD 
O 
CD 

a 
< 

CD 
CD 
O 
< 



o 



CO 

a. 

CM 

3 

CO 

a 

CM 
CL 
>- 
O 



O 

z 

9 
O 

UJ 

co 



o 
o 
o 

CD 



CD 
CD 



CO 

£L 

CM 
M 
-J 

CO 

Q 

CM 
Q_ 

y 

CJ 



o 
a 
o 

CD 

CD 
h- 
CD 



EE 

a 
< 
o 
o 

CD 
CD 
CD 
< 
O 

o 
o 

CD 
< 

CD 
CD 
h- 
O 
O 

t 

U 
< 

o 

o 
o 
o 
o 
o 
< 
a 
o 



z 
a 

O 

UJ 

co 



o 
< 
o 
o 

CD 
CD 
CD 
< 

a 
o 

CD 

CD 
CD 
O 
O 
O 

t- 

o 
< 
a 



o 
o 
o 
o 
a 
< 
o 
o 



a> 
on 

CD 



CO 
Q- 
CM 

3 

CO 
Q 

CM 
Q_ 
> 

o 



ID 



O O 



z 
9 

a 

UJ 

CO 



< 

CD 

CD 
h- 
CD 
CD 

O 
CD 
O 
CD 

t 

CD 

O 

o 
o 

CD 
CD 
< 



o 



o 

CO 

> 

c 



CO 

O 
CD 



co 

CO 



CD 
Q 
CM 
CL 
>- 

o 



co 



O 



O 
UJ 

CO 



a 
o 

CD 

o 

CD 

$ 

CD 

< 

CD 
CD 

a 

CD 
< 
CD 
CD 
O 
CD 
CJ 
< 
CD 
CD 



o 



CO 

a 

CD 



co 

CO 



CO 

Q 

CM 

a. 

>- 
a 



o 
z 

9 
o 

UJ 

CO 



o 
o 

CD 

o 

CD 

CD 
< 
CD 
CD 
>- 
< 
O 
CD 
O 
< 



O 
CD 
O 
CD 

a 



0) 
X) 

o 



co 

o 

CD 



CO 
CD 



CD 

a 

CM 
> 

o 



co 



o 
z 

9 
o 

UJ 

co 



CD 
CD 
h- 
o 
o 

CD 
CD 
CD 

t- 

a 

$ 

o 
o 
o 

CD 

o 
o 
< 
o 
o 
h- 
CD 

h- 

o 
o 

H 
O 

o 

CD 
O 



CDfi CD 

on cd 



< 

CD 
< 

a 

CD 



<D 
CO 



CO 

o 

CD 



CO 
CO 



CO 

D 

CM 
CL 
> 

o 



O 
9 

a 

UJ 

CO 



CD 

CD 
h- 

o 
o 

CD 
CD 
CD 

1= 

(J 

a 

CD 

(J 

CD 

o 
o 
< 
o 

CJ 
(— 
CJ 

a: 
o 
o 

o 

i= 

a 

CD 

o 

CD 
CD 
< 

< 

o 

CD 



a> 



CO 

O 
CD 

co 

CD 



CO 

a 

CM 

> 

o 



o 
oo 



o 
z 

9 

a 

UJ 

CO 



1= 

cc 

o 
o 
h- 
o 

o 

CD 

o 

CD 
CD 
< 
CD 
< 
(J 
CD 
< 
CD 
CJ 
CD 
O 
CD 



o 
oil 



0) 
CO 

> 



CO 

< 
o 

CD 

CO 
CO 



co 
D 

CM 
CL 
> 

o 



oo 

6 
z 

9 

a 

UJ 

CO 



> 
o 

CD 

o 

CD 



CJ 
O 
< 

o 
o 
I- 
o 
o 

CD 
< 
CD 
CJ 
O 
CD 
O 
CD 
O 



XI 



CO 

< 

CJ 
CD 



co 

CO 



CD 

O 

CM 
CL 
> 
CJ 



00 



O 
Z 

9 

a 

UJ 

CO 



> 
o 

CD 
O 
CD 

t 

O 

o 
< 
o 
o 

I— 

o 

o 
< 

CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



a) 
x> 
o 



co 
< 

O 
CD 



co 

CO 



CO 

a 

CM 

a 

> 
o 



CO 
00 



O 



a 

UJ 
CO 



< 
o 
o 

CD 
CJ 
CD 
O 
H- 
O 

CD 
I — 
O 
h- 

o 
o 

CD 
O 
CD 



CD 
< 
CD 
CD 

< 
O 
< 
CD 
CD 
\— 

CD 
CD 



O 
CD 
O 
CD 



CD 
< 



co 

oh 
«_ 

CO 



CO 
< 

O 
CD 



co 

CO 



CO 

O 

CM 
CL 

o 



3 



o 
z 

9 

a 

UJ 

co 



< 
o 
o 

CD 
CJ 
CD 

o 
»- 

u 

CD 

o 

o 
o 

CD 
O 

o 



CD 
< 
CD 
CD 

>- 
< 

< 
CD 
CD 
f- 
O 
CD 

O 

o 
o 

CD 

t= 

CD 
< 



o> 

CO 



CO 
< 

O 
CD 



co 
co 



co 
O 

CM 
CL 
> 



CO 
00 



O 
Z 

9 
a 

UJ 

co 



o 
< 
o 

CJ 

a 
< 
o 

< 
o 

CJ 

o 

CD 
\— 

O 

t= 

a 
o 
a 

CD 
f- 
CD 

E 

o 



> 

CD 
O 
CD 
CD 



CD 
CD 
I- 
CD 
< 
CD 
CD 
O 
CD 
< 
CD 
CD 
O 
CD 
CJ 

< 

CD 
CD 
O 
<ll 



o 
en 



0) 
XJ 

co 
> 



CO 

X 
a> 

CO 

CD 

00 
* 

CO 

O 

CM 
CL 
> 



CO 
00 



O 
Z 

D 

a 

UJ 

CO 



> 
< 

CD 

o 

CD 
CD 

CD 
CD 

CD 
< 
CD 
CD 
< 
CD 
CD 
< 
CD 

a 
o 

CD 
O 
CD 
O 



CD 
X) 
O 



CO 
X 

CD 
CO 

5 

00 
♦ 

CO 

D 

CM 
CL 
> 
O 



oo 



O 

z 
9 

a 

UJ 
CO 



CD 
X> 
O 



CO 
X 

CD 
CO 

5 

00 
« 

CO 

o 

CM 
CL 
> 

o 



oo 
oo 



O 
Z 

9 
o 

LU 

CO 



CD 

i— 

CO 



CO 
X 

CD 

co 

c5 

CO 
* 

CO 

o 

CM 

a 

>- 
o 



CD 
00 



o 

LU 

CO 



111* 

0 

mm 

m 
m 

■ * > 

> . ' ■:' 

+\ ' 

• < .« * • 

» 

%M 
123 

P 

MP© 

• •• v.. 

rll 

Si 

:<-^ 

1 -'-'a' 

HI 


GCCTTCGCCRACCACTCCTGTGGGTGATGGGCAGAAGGGCACAAAGCG 


CTTTGTGCCCTTCTGCCCATCACCCACA 


CGCGCCGAGGCGGAGTGGTYGGCGV 


ACGGACGCGGAGTGGAGTGGTYGGCGV 


CCTTCGCCRACCACTCCGGTG'GGTGATGGGCAGAAGGGCACAAAGCG 


CCTTCGCCRACCACTCCAGTGGGTGATGGGCAGAAGGGCACAAAGCG 


GTGCCGCCTTCGCCRACCACTCCT 


ACGGACGCGGAGGGTGGGTGATGGGCV 


CGCGCCGAGGAGTGGGTGATGGGCV 


TTCTGCCCATCACCCACCGGAGTGGTYGGCGAAGGCGGCACAA 


O 
< 

o 

CD 
CD 
O 
CD 
CD 

i 

CD 
O 
CD 
CD 

v_/ 
CD 
h- 
CD 
< 
CD 
CD 
\— 

< 

o 

o 
o 
< 
o 

< 
o 
o 
o 

CD 

o 

1= 


CGCGGCCCRAAACCCAGGATCTGGT 


ACGGACGCGGAGGTGATGGGCACAGGV 


CGCGCCGAGGATGATGGGCACAGGCV 


GCCCGCCTGTGCCCATCACCCAGATCCTGGG I I I VGGGCCGCGTT 


GCCCGCCTGTGCCCATCATCCAGATCCTGGG-I I 1 VGGGCCGCGTT 


CGCCCGCCTGTGCCCATCAA 


CGCGCCGAGGCCCAGATCCTGGGTTV 


ACGGACGCGGAGTCCAGATCCTGGGTTTYV ' 


GCCCRAAACCCAGGATCTGGGTGATGGGCACAGGCGGGCGGT 


GCCCRAAACCCAGGATCTGGATGATGGGCACAGGCGGGCGGT 


GAACCCTGAGAGCAGCTTCAATGATGAGAACCTGA 


CGCGCCGAGGCGCMTAGTGGTGGCTV 


ACGGACGCGGAGTGCMTAGTGGTGGCTGV 


AGGTCAGCCACCACTAXGCGCAGGTTCTCATCATTGAAGCTGCTCTCAGGGTTCCC 


AGGTCAGCCACCACTAKGCACAGGTTCTCATCATTGAAGCTGCTCTCAGGGTTCCC 


GGCAGAGAACAGGTCAGCCACCACTAKGCT 


B 

itCU 

ffe 

vV -i 




o 










o 










o 

CJ) 










o 


1 








o 

o> 










o 


B 




Invader o! 








Target 


Invader ol 










Invader ol 










Invader ol 










ir ol 










r oil 


Targei 


Probe 


Probe 


Targei 


Probe 


Probe 


Targei 


Targei 


Probe 


Probe 


Target 


Target 


Probe 


Probe 


Target 


Target 


Invade 


Probe 


Probe 


Target 


Target 


Invade 


liil 


to 


CO 


CO 


CO 


CO 


CO 


\ AS 


V AS 


\ AS 


\ AS 


K AS 


CO 


CO 


CO 


CO 


CO 


AS 


AS 


AS 


AS 


AS 
















*8 G169X 


*8 G169X> 


'8 G169XJ 


'8 G 169)0 


'8 G 169)0 


'8 G 169X7 


•8 G169X/ 


*8 G169X/ 


'8 G169X/ 


>8 G169X/ 


'8 G169X/ 


o 
> — 


*17 T107I 


'17 T107I 


o 

h- 


'17 T107I 


17 T107I 


17 T107I 


'17 T107I 


17 T107I 


17 T107I 


R296C S 


R296C S 


R296C S 


R296C S 


R296C S 


R296C S 


H 

IP 


CYP2D6' 


CYP2D6' 


CYP2D6' 


CYP2D6 1 


CYP2D6 < 


CYP2D6 1 


CYP2D6' 


CYP2D6' 


CYP2D6' 


CYP2D6* 


CYP2D6' 


CYP2D6' 


CYP2D6* 


CYP2D6* 


CYP2D6* 


CYP2D6* 


CYP2D6* 


co 
Q 

CM 
CL 
> 
O 


CYP2D6* 


CYP2D6* 


CYP2D6* 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 


CYP2D6 




o 


^* 


CM 

cn 


CO 
O) 


S 


io 
cn 


<o 
cn 


cn 


co 
cn 


cn 
cn 


o 
o 

CNJ 


o 

CM 


CM 

o 

CM 


CO 

o 

CM 


o 

CM 


CO 

o 

CM 


CO 
O 
CM 


o 

CM 


00 

o 

CM 


cn 
o 

CM 


o 

CM 


CM 


CM 

T— 

CM 


CO 
CM 


CM 


to 

CM 


CO 
CM 




■ON 


NO: 


:0N 


NO: 


•ON 


NO: 


^ON 


:ON 


^ON 


NO: 


:0N 


^ON 


NO: 


:0N 


^ON 


:0N 


^ON 


^ON 


:0N 


•ON 


NO." 


NO: 


•ON 


^0N 


^ON 


:0N 


"ON 




Q 


Q 


Q 


Q 


o 


D 


Q 


Q 


O 


O 


a 


o 


Q 


o 


Q 


a 


a 


Q 


Q 


Q 


Q 


o 


Q 


Q 


Q 


o 


O 




SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


O 

LU 
CO 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


O 
at 

CO 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


O 

LU 

CO 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ 


SEQ I 


SEQ I 


SEQ I 



W 



ben 

Si 



at 

m 

O 

3§CD 

(0 



m 

H 

- - 
'. '' 

H 



> 
< 

< 
u 

< 

o 
o 

t 

cd 

CD 
< 

o 
o 

o 
< 
cd 
o 
o 

O 

o 
< 

CD 

e> 
o 
< 



2 

CL 



CO 

O 
<D 
CD 
CM 

<D 
Q 

CM 
CL 
> 



O 

2 

9 
a 

LU 

CO 



> 

CD 
CD 



< 

a 
a 

CD 
CD 
< 
O 
< 
CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 



CD 
CD 
O 
O 
CD 

y~ 
o 

o 

t 

o 

I- 
o 
o 
< 

CD 

o 

CD 
CD 
H- 
O 
CD 
»- 

CD 
< 



O 
CD 
O 
CD 
H 
O 
O 



ol 



<D 

e 

CL 



CO 

o 

CO 

o> 

CM 
CL 

CD 

a 

CM 

CL 

>- 
a 



00 
CM 



CD 
< 
CD 

< 
CD 



O 

a 

CD 
< 
O 
CD 



cd 
co 



a 

LU 

CO 



CO 

O 
CD 
CD 

CD 

a 

CM 
CL 
> 



CD 
CM 

O 

2 
9 
a 

ID 

CO 



O 
CD 
O 
O 

CD 
h- 

o 
h- 

o 



CD 
O 

a 
< 

CD 
I- 
O 
CD 
CD 
I— 
CD 
O 
I- 
CD 
< 
h- 

O 
CD 
H- 
CD 
h- 
O 

a 

CD 
< 
CD 

i* 

CD 



O 

t 

O 
CD 
< 
O 
CD 



a> 

CO 



CO 

o 

CD 
CD 
CN 

oc 

CO 

a 

CM 
CL 
>- 

o 



o 

CM 
CM 

O 

2 

9 

a 

LU 
CO 



o 

CD 
< 

< 

a 
o 
< 
o 
o 
cd 
< 
o 

h- 
CD 
CD 
< 
O 



< 

CD 
< 

o 

CD 
CD 



o 
.21 



CD 
CO 

> 
c 



CO 
CM 
* 

CO 

Q 
CM 
CL 
>- 

o 



CM 
CM 

d 

2 

9 
a 

LU 

CO 



<D 
-O 

o 



CO 
CM 
* 

CO 

a 

CM 
CL 

> 



CM 
CM 
CM 

O 

z 

Q 

O 
LU 

CO 



> > 

< CD 
CD 

< 
O 

< 

a 
o 

t= 

CD 
CD 
< 
O 
CD 
CD 
< 
CD 
CD 
O 
CD 
O 

ol CD 

cd| o 

O CD 

< O 



CD 

1= 

< 

o 

< 

o 
h- 
o 

1= 

CD 
CD 
< 

CD 
CD 
< 
CD 
O 
O 



cd 
o 



CD 
CM 
* 

CO 

a 

CM 
CL 

>~ 

o 



CO 
CM 
CM 

O 

2 

9 
a 

LU 

CO 



CD 
CD 
O 
O 
CD 
I- 
O 
\— 

o 



CD 
t- 

o 
o 
< 

CD 
h- 

O 
CD 
CD 
h- 
CD 

CD 
h- 

CD 
< 



a 
cd 
o 

CD 

»- 

o 
o 

CD 
< 
CD 
H 
< 
CD 
H- 

O 

1= 

u 

CD 
< 

CD 



CD 

el 

CO 



CD 

CM 
* 

CO 

a 

CM 
CL 

>- 

o 



CM 
CM 



9 
o 

LU 
CO 



CD 
CD 
O 
O 
CD 
H- 
O 

u 



CD 
O 

o 
< 

CD 
H- 
O 
CD 
CD 
h- 
O 
CD 
H- 
CD 
< 



O 
CD 

CD 

a 
o 



CD 
< 

(- 

< 

CD 

$ 



o 

CD 
< 

o 

CD 



0) 
CO 



CD 

CM 
* 

CO 

a 

CM 
CL 

>- 

o 



io 

CM 
CM 

O 

2 

9 

a 

LU 

CO 



< 

CD 
H 
O 
O 



CD 
< 
CD 

< 
CD 
I- 



O 

t 

o 

CD 
< 

o 

CD 
< 
CD 
< 
CD 

o 
o 
o 



CD 



o 

crJ 



CO 

> 
c 



CO 

< 

O 

CD 
CO 

a 

CM 
CL 
> 



CO 
CM 
CM 

O 

2 

9 

a 

LU 
CO 



o 

CD 
O 
h- 
CD 
O 
h- 
O 
< 



o 
o 
o 

CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



a> 

ja 
o 

CL 



CO 
< 

o 
8 

CO 

a 

CM 
CL 

o 



I-- 

CM 
CM 



> 

o 

K 
O 
CD 
CD 

O 

o 

CD 
< 



O 

CD 
K 

CD 

a 
< 

CD 

a 
o 

CD 

a 

CD 
O 



P 



o 

LU 

CO 



CO 

< 
o 

s 

CO 

a 

CM 

o 



00 
CM 
CM 

O 

2 

a 
a 

LU 
CO 



o 
o 
o 

CD 
CD 
CD 
< 

o 
h- 
o 

h- 
o 

CD 
I- 

o 
< 

C_> 
V- 

< 
o 

o 

1= 

CD 
CD 
< 
O 
CD 
O 
CD 

< 
I- 

O 
< 

a 
o 
< 
o 
o 
a 
< 
a 
\- 

CD 
CD 
< 



O 

o 
o 

t 

CD 
CD 
CD 
< 
O 
\- 

o 
I- 
o 

CD 

y- 

o 

CD 

t= 

< 
o 

< 
o 

H 
O 



CD 
CD 
< 
O 
< 

o 

CD 

o 
< 
o 
o 
< 
o 
o 

CD 
< 

o 

\— 

CD 
CD 
< 



CO 

< 
o 

CD 
O) 
CM 

CL 

CO 

Q 

CM 
CL 

> 

o 



CM 
CM 

O 

2 

9 

a 

LU 
(0 



< 
CD 
O 
O 
CD 
O 
J- 

o 
o 
^~ 
o 
J- 

CD 
CO 
O 
CD 
CD 

a 

H 

CD 
CD 
O 



i_ 

CO 

H 



a> 

CO 
v_ 

CO 



CO 

< 

O 
co 

C71 
CO 

a 

CM 
CL 

o 



o 

CO 
CM 

O 



a 

LU 
CO 



> 

o 

CD 
O 
Y. 
< 
O 

o 
< 
o 
I- 

CD 
CD 
CD 

CD 
< 
CD 
CD 

a 

CD 

a 
< 

CD 
CD 

a 
< 



o 



"O 
CO 

> 
c 



CO 
CD 

X 

CD 

a 

CM 
CL 
> 

o 



CO 
CM 

d 

2 

o 

a 

LU 
CO 



o 



CO 

ct: 
I 

CD 

a 

CM 
CL 

b 



CM 
CO 
CM 

O 

2 

9 
a 

LU 
CO 



> 

o 

CD 
O 

< 

o 
o 
< 
o 

H- 
CD 
CD 
CD 
O 
CD 
CD 
< 
CD 
O 

a 

CD 

a 

CD 
O 



O 



CO 

ctt 



CD 

a 

CM 
CL 
>- 

o 



CO 
CO 
CM 

d 

2 

9 
o 

LU 
CO 



o 
o 

CD 

o 
o 
< 

CD 
O 

a 

CD 

co 
a 
< 

< 

CD 
CD 
< 
CD 
O 
CD 
CD 
O 
< 

o 
o 
o 

5 

»- 

CD 
CD 



CD 
O 
CD 
CD 
< 
CD 
O 



a 
a 

CD 

o 
o 
< 
o 
a 
o 

CD 
CO 

a 
< 
o 
< 
o 
o 
< 

CD 
O 
CD 
CD 
O 
CD 
O 

a 
o 
< 

CD 
h- 
CD 
O 



CD 
O 
CD 
O 
< 
CD 
O 



CD 

& 
CO 



B 

CO 



CO 

cr: 

O) 

I 

CD 

a 

CM 
CL 
>- 

o 



CO 
CM 



9 

o 

LU 

CO 



CO 

cc 

Ol 

I 

co 

a 

CM 
CL 
> 



if) 
co 

CM 
O 

2 



a 

LU 

CO 



CD 

o> 

CD 
CO 

o 

CD 

*-> 

CD 

CO 

CD 

CD 

CO 

CO 

CD 

CO 

CO 

o 

CD 



CO 

o 
o 

CD 

CD 

CO 

O 

O) 

o 

CD 
CD 
CO 
CO 



CD 

a> 

CD 
CO 
CO 
CD 

o 

4— i 

CD 

CD 
CD 

o 
o 

' 

CO 
CO 
CD 



CD 

CO 

CD 

u 
to 

CD 

CD 
CD 
CO 
CD 

CD 

o> 
o 



< 

O 
< 

o 
J- 

CD 
CD 
O 
< 

< 
CD 
CD 
O 
\— 

o 

CD 



CD 

o 

CO 

o 

CD 

o 
o 
o 
o 

CD 
CD 



X 
CD 
JC 
■ 

CD 
O 
CD 
i 

O 
CD 
CD 
i 

O 

o 

I 

a 
CO 
CD 
i 

CO 
CD 
i 

o 

CD 
CD 
t 

O 

o 

* 

E 
i 

CD' 

O 
i 

o 

CD 

CO 
i 

X 

I 

o 



I CD 



0 
-O 

o 



LU 

or 

IL 



CO 
CO 
CM 



9 

a 

LU 
CO 



CO 
CM 

O 

-2 

9 
a 

LU 
CO 



00 
CO 
CM 

O 

2 

9 
a 

LU 

CO 



CD 
CO 
CM 

O 



o 

LU 
CO 



o 

CM 
O 

2 

a 
a 

LU 
CO 



CM 

d 

2 

9 
a 

LU 

CO 



CM 
CM 

O 
2 

9 
a 

LU 
CO 



m 








































lift 

mm 








































m 








































:<•; - 

>Y; 5 

II 

;<$CD 
.'O 

g& 

p? 

I h ... 

• .. 

mm 
mm 

t 

i'-iv," 

^> 


h- 

< 
CD 
h— 
O 

t 

O 
O 

0 
< 

< 

0 
0 

f— 

0 

CD 
< 
O 
O 

O 


1 

> 
< 
O 
O 
O 
1- 
0 
0 
< 
O 

< 
CD 
O 
< 

< 

< 
O 

CD 
0 

0 

0 

< 
0 

1 — 

1 ■ 

< 


0 
0 
CD 

O 
O 
< 
O 

< 
CD 
CD 
O 
O 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 


CTGGGTCCCAGGTCATCCTGTGCTCAGTTAGCAGCTCATCCAGCTGGGTC 


GCTGGGTCCCAGGTCATCCGTGCTCAGTTAGCAGCfCATCCAGCTGGGTC 


< 
0 
»- 

CD 
O 
CD 
O 
CD 

(T 

CD 
O 
CD 
CD 
CD 

CD 
t— 

CD 
O 
O 


> 
< 
CD 
< 
CD 
CD 
CD 
H 
CD 
CD 
CD, 
CD 
CD 

CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 

v - — ' 

< 


> 
CD 
< 
CD 
yJJ 
CD 
f~ 
CD 
O 
O 
CD 
O 
> > 

< 
CD 
< 

CD 

O 
f- 

CD 

< 
O 

L_ 

< 


CGCATCTCCCACCCCCAAGACGCCCCTTTCGCCCCAACGGTC 


CGCATCTCCCACCCCCAGGACGCCCCTTTCGCCCCAACGGTC 


.1 

0 
0 

CO 

co 

CO 
OJ 
CO 
CO 
CO 
CO 
CO 
CO 
CO 

0 

t \ 
■*-' 

CO 
0 
a 


■4—* 

CO 

0 

CO 
CO 

-t— • 

CO 

■4f« 

0 
0 

<— ' 
CO 

co 

CO 
CO 
(0 

01 

to 

a 
0 

8 

to 
0 
a 
0 

CO 


CO 
CO 
CO 

CO 
CO 
CO 

0 
0 

*z 

0 
0 

CO 

0 

0 

CO 
CO 
CO 

0 

CO 

aj 

0 
0 

43 
CO 
CO 

co 
0 

CO 

0 

CO 
CO 
CO 

£ 


CO 
O 

0 
-4— * 

CO 
CO 
CO 
TO 
CO 

CO 
CO 

0 
0 

CO 

0 

CO 

0 
0 

CO 

ro 

O) 
CO 
CO 

co 

CO 


-t— ' 

to 
CO 

to 
cn 

CO 
CO 

0 
co 

CO 

CO 
CO 

co 
0 

CD 
CD 
< 
CD 
O 
O 
O 
O 
CD 
O 


cgcgatctcaccgactacctgatgaagatcctcaccgagcgtggctactccttc 


O 
O 
CD 
< 
CD 
1- 
O 
< 
O 
< 
O 
O 
O 
< 
CJ 

0 

CD 
O 
CD 

s s 

O 

O 

1 

in 


O 
CD 

H 

CD 
CD 
< 

< 
O 
CD 
< 
O 
< 

CD 

< 

CD 

O 

O 

CD 

O 

< 

CD 

CD 

O 

< 
• 

to 


X 

tu 

JC 
CO 

0 

1 

CO 

0 

CO 
1 

0 

0 

cn 
1 

0 
-•— > 
» 

cn 
ro 
cn 
• 

to 
cr 
« 

0 

CO 

UJ 

1 

O 
O 

-4-J 
• 

1 

%>Ji 
CO 

0 
1 

0 
cn 

CO 

f 

X 
0 
> 


j;?i,-J;-r;- : 

B 


O 

CO 

0 










0 

Q) 
"5 




- 






O 

*6 






0 

jj} 

0 






0 

O) 

0 




< 

LL 

CD 

X) 

O 
i_ 




Q> 
T3 
CO 
> 
C 






01 
1 

CO 




o3 
■0 
co 

> 










a) 

CO 

> 
c 






<B 

CO 
> 

c 






CD 
X) 
CO 

> 
c 




CL 


0) 

jQ 
O 

Cl- 


tD 

-Q 

O 
i_ 

CL 


•4—- 

oj 

CO 
t_ 

to 


JO 

O 
1 

CL 


O 
X) 
O 

V- 

CL 


0) 
CO 

4— 

h- 


21 


0) 
JQ 
O 

cu 


<u 

21 
co 


<u 

O 
i_ 

D_ 


"55 
& 

CO 


<D 

-O 

O 
t_ 

CL 


h- 

LU 

o: 
























co" 

41 

CD 

a 

CM 






<D 
O 
CM 












B 






















jC 






'jC 










































































-0 
a> 

<0 






X5 
Q) 
(0 












5 


CO 
« 

CD 
O 
<M 

>- 
0 










* 

CD 
Q 
CM 
CL 
> 
O 










c 
0 

0} 

CO 
JC 
CL 

CO 






C 

"G 

CO 

CO 
jC 
CL 

to 






to 

* 

CD 

Q 

CM 
CL 

> 
O 








M- 

Csl 


io 
CM 


CD 
CM 


CM 


00 

CM 


cn 

CM 


O 
tO 
CM 


LO 
CM 


CM 

to 

CM 


CO 

10 

CM 


s 

CM 


m 

lO 
CM 


18 

CM 


r-- 
10 

CM 


CO 
lO 
CM 


co 

lO 
CM 


O 
CD 
CM 


CD 
CM 


CM 
CD 
CM 




6 
2 


O 

z 


G 

Z 


0 
z 


O 

Z 


O 

Z 


O 

z 


O 

z 


O 
Z 


O 


0 
z 


O 

z 


O 

z 


O 

z 


O 

z 


O 

Z 


O 

z 


O 

z 


O 

z 




Q 


0 


O 


0 


O 


Q 


0 


0 


a 


O 


Q 


Q 


Q 


a 


Q 


O 


0 


a 


Q 




O 
UJ 

co 


0 

LU 

co 


O 
LU 
CO 


0 

LU 
CO 


O 
LU 
CO 


O 
LU 

CO 


0 

LU 
CO 


0 

LU 

CO 


0 

LU 

CO 


O 

LU 
CO 


0 

LU 
CO 


a 

LU 
CO 


O 
UJ 

CO 


0 

LU 
CO 


O 
LU 

CO 


O 
LU 

CO 


0 

LU 

CO 


O 

LU 
CO 


O 
LU 
CO 



FIGURE 13 



0 

N 
CO 

c 
o 
o 

Q_ 

E 
< 



o 

b 



00 
CD 



N 

55 



CO 

CD 
CO 
CC 
-Q 

CO 



0) 
O 

c 

3 

o 



< 
o 

I- 

O 

o 

cd 
< 
o 

cd 
I- 



o 
cd 

o 



E 
re 



E 



Q_ 
_Q 

O 
CD 
^* 



00 

LO 
CO 



CO 
0 
CO 
CO 
_Q 



O 

O 
H 
O 

CD 

o 
< 

o 
< 

o 
cd 
o 

o 
cd 



03 
Q_l 

CD 

E 



co 

QJ 
CD 

E 



00 
CD 



CO 
0 
CO 
03 
-O 

00 



CD 
O 
H 

O 
I- 

cd 

cd 
o 
o 

I- 

cd 
cd 



QJ 
_Q 

CM 



CM 

"cc 

CD 

E 



00 

CO 
LO 



CO 

0 

CO 
03 
.Q 

O 
CM 



CD 
< 

I- 
< 

CD 

cd 
h- 
cd 

o 
< 
cd 

H 

o 
o 

5 



CD 



CM 

CD 
Q_ 

0 

E 



• 



CO 

0 

CO 
03 
-O 

CD 



< 

O 
I- 

cd 

o 
< 
o 

o 

$ 

h- 

O 
O 

H 

O 
O 

< 

cd 



n 

CO 
CO 
CO 



CM 

CM 
CO 



CO 

0 

CO 
03 

JO 



O 
O 

U 
O 

o 



o 
I- 
1- 

o 
o 
I- 

o 
< 
o 



oo 
"co 

QJ 
0 

E 



oo 

CO 
QJ 

0 

E 



CD 



CO 
0 
CO 
CO 
-O 



CD 

CD 
CD 
< 

O 
h- 
CD 
h- 
CD 
< 

CD 
CD 
< 

< 
CD 
< 

< 
O 
CD 



CO 
QJ 

0 

E 



iS 

O 

gi 

5 
>, 

S3 

CO 

< 



< 

CD 
I- 
CD 

cd 

o 
o 

E 

o 
cd 

E 

o 
cd 

h- 
CD 
CD 
I- 
< 

o 
o 
< 
o 
o 
cd 



o 
o 
o 
o 
o 

£c 

o 
o 
o 
o 
cd 
cd 
< 

CD 

o 
o 
cd 
o 
o 
o 



< 

o 
o 
o 
o 
o 

s< 

o 
o 
o 

CD 
CD 
< 
CD 
O 
O 

cd 
o 
< 

0 
CD 
O 
< 



CD 



CD 



< 
O 

o 
o 
o 
o 
< 
o 
o 
o 
I- 
o 

$ 

o 

CD 

o 
(J 
o 
< 

I- 

o 
o 



> 

CD 

o 

E 

o 
o 
o 
o 

CD 

o 
< 

CD 

< 

CD 
CD 
< 
CD 
O 
O 
CD 

o 

CD 
O 



> 

o 

E 

o 
o 
o 
o 

CD 

o 
< 

CD 
CD 
CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



CD 
CD 
CD 
O 
CD 
I- 
< 
CD 
< 
CD 
CD 
CD 



O 
< 
CD 
CD 
O 
O 

o 
< 
o 

CD 
b- 
CJ 
CD 

o 
< 
o 
I- 
o 

CD 
CD 
CD 



> 
CD 
CD 
< 
O 
CD 
< 
CD 

5c 

O 

CD 
CD 
< 
H 
CD 
I- 
CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 









< 


o 


O 


o 


o 


o 


o 


CD 


cd 


< 


< 


TG 


CD 


\— 


CD 


CD 


O 




CD 




< 




O 


o 


CD 


CD 


1- 


1- 


CD 


CD 


1- 


\- 


< 


< 


CD 


CD 


CD 


CD 


O 


O 


O 


O 




H 


$ 


O 


o 


O 


< 


£ 


J- 




o 


O 


o 


O 








$ 


CD 


CD 






< 


$ 


O 


(J 




H 


O 


O 


CD 


CD 


h- 


h- 


O 


O 


o 


o 


1- 


1- 


o 


o 


o 


o 


CD 


CD 



CD 

CD 
CD 

O 
O 
CD 
CD 
CD 
CD 
CD 
< 
O 

cd 
o 
h- 
o 
< 
o 

CD 



> 

o 
o 

CD 
< 

o 

CD 
I- 
CD 
O 
CD 
< 

CD 
< 
CD 
CD 
< 
CD 
(J 

o 

CD 

o 

CD 
O 



O 

o 
o 

CD 
\- 

o 
< 
o 
o 

CD 
f- 

o 
o 
o 
o 
o 

CD 
CD 
< 

o 
o 
< 
o 
o 
o 
< 

o 

CD 
O 
< 

o 

CD 
h- 

O 
CD 
CD 
CD 
H 
O 
CD 



O 

o 
o 

CD 
h- 

o 
< 
CJ 
o 

CD 
h- 

o 
o 
o 
o 
o 

CD 
CD 
< 

o 
o 
< 
o 

h- 

o 
< 

H 

O 
CD 
O 
< 

o 

CD 
I- 
O 
CD 
CD 
CD 
I- 
O 
CD 



5 

O 

cd 

o 

o 
o 
o 

o 
o 
o 
< 

CD 
I- 

o 

CJ 

o 

CD 
CD 
< 



> 

o 
o 

CD 
O 
CD 
CD 
O 
CD 



CD 
CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



> 

o 
o 

CD 
O 
CD 
CD 

a 

CD 

t= 

o 
a 
< 

CD 
CD 

o 

CD 

o 
< 

CD 
CD 
O 
< 





f- 


o 


o 


1- 


1- 


o 


o 


o 


o 


CD 


CD 


CD 


CD 


CD 


CD 


< 


< 


O 


O 


1- 


h- 


CD 


CD 


CD 


CD 


CD 


CD 


< 


< 


CD 


CD 


CD 


CD 


CD 


CD 


< 


< 


CD 


CD 


< 


< 


O 


O 


CD 


CD 


\— 


1- 


O 


CD 


o 


O 


CD 


CD 


O 


O 


O 


o 


CD 


CD 


O 


a 


cd 


CD 


CD 


CD 


O 


O 


AAG 


AAG 



1= 

CD 
O 
O 
I— 

o 
o 

CD 

o 

CD 
CD 
< 
CD 
< 
O 
CD 
< 
CD 
O 
CD 



> 
O 
CD 
O 
CD 



a 
o 
< 
o 
o 
I- 

CD 
CD 
CD 
< 
CD 

a 
o 

CD 

o 

CD 
O 



> 

o 

CD 
O 
CD 

t= 
O 

a 
< 
o 
o 
\- 
o 

CD 
< 
CD 
CD 
O 
CD 

a 
< 

CD 
CD 
O 
< 



o 

CD 
O 
CD 

o 
h- 

o 

CD 
H 

O 
1- 

o 
o 

CD 
O 
CD 



CD 
< 
CD 
CD 
O 
< 

o 
< 

CD 
CD 
\- 
CD 

cd 
o 

CD 

a 

CD 

1= 

CD 



O 
CD 
O 
CD 
O 
h- 

o 

CD 
H 
O 
H 
O 
O 
CD 
O 
CD 

CD 
< 

cd 

CD 
O 
< 
CD 
< 
CD 
CD 
h- 
CD 
CD 



O 
CD 

a 

CD 

CD 
< 



> 
CD 
CD 
CD 
CD 
O 

1= 
CD 
J- 
CD 

CD 
CD 
< 
CD 
CD 
< 
CD 

o 
o 

CD 
O 
CD 

a 



> 

CD 
CD 
CD 
O 

1= 
CD 
H 
CD 

CD 
CD 
CD 
CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
(D 
O 
< 



CD 
O 

o 

CD 

$ 

CD 
\— 
CD 

E 

o 
< 
o 
o 

CD 
CD 
CD 
< 
(J 
O 
O 
CD 

ti 

CD 
CD 
I- 

O 

o 

t= 

o 
< 

$ 

CD 
O 
O 

o 
o 
< 
o 
o 



CD 
O 

o 

CD 

CD 
f- 
CD 

E 

o 
< 
a 
o 

CD 
CD 
CD 
< 

a 
o 
a 

CD 

Si 

CD 
CD 
O 

a 
o 



o 
< 
o 

$ 

CD 
O 
O 
O 
O 

< 
o 
o 



o 

< 
o 
o 
o 

CD 
t— 
CD 
H 
O 
O 
CD 
O 
O 
O 
CD 
O 



< 
CD 
< 

o 
o 
o 

CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



CD 
CD 
CD 
H 
O 

o 
I- 
< 

CD 
< 
O 

o 

CD 

< 

CD 
CD 
O 
O 
O 
< 
CD 
CD 
O 
< 



CD 
CD 
O 
CD 
CD 
CD 
O 
CD 
CD 
< 
O 
< 

o 

CD 
CD 
CD 

< 
CD 
I- 
CD 
CD 
O 
h- 

o 

CD 
CD 
< 
O 

o 
o 



o 
o 
o 

CD 



o 

CL 



O 



CD 



CD 



CD 



O 



O 



CD 



CD 



O 



CD 



CD 



O 



O 



LU 
Z 

o 



Q 
LU 



< 



LU 

O 



o 

LU 

on 



LU 

o 



LU 

z 
o 



LU 

z 

o 



LU 
Z 

o 



a 

LU 

or 



LU 

z 

o 



a 

LU 

a: 



Q 
LU 
OH 



LU 

z 

o 

z 



< 

LL 



Q 
LU 

a: 



< 



- . 



o 



a 



1 ■-- T 



CD 

n 
o 



CD 



CD 



& & 

03 CD 
" h- 



CD 
O 



CD 
O 



CD 



CD 



CO 



CD 

ca 
> 



CD 

o 



CD 
CJi 

I 

ca 

I- 



CD 
CJj 

ca 



CD 
X3 
CO 
> 

c 



CD 

o 



CD 
CJ| 

ca 



CD 
CO 



CD 
O 



<D 
-O 
O 



CD 

el 
CO 



CD 
CO 



CD 

"a 

CO 

> 



CD 
O 



CD 
CO 



<D 

21 

CO 



CD 
"D 
CO 
> 



O 

o 



CD 

n 
o 



CD 

a 

CO 



CD 

CJ 
i_ 

CO 

h- 



<D 
TD 
CO 
> 



o 

Q_ 



CD 
_Q 
O 



CD 

CJ 
i— 

CO 



o 



- - CD 



CD 



8 

■:■ 



o 

A 

CD 
o 

00 



O 

A 

CD 
o 
co 



O 

A 

CD 
o 

CO 



< 

A 

CD 

CO 

s 



< 

A 

CD 
to 

s 



< 

A 

CD 
<o 

s 



< 

A 

CD 

CD 

s 



o 

A 
< 

in 

co 

CJ) 
CM 



O 

A 

< 
LO 
CO 
CJ) 
CN 



O 
A 
< 

m 

co 
cn 

CM 



O 

A 
< 

m 

co 

CJ) 
CM 



A 
O 
O 

o 



A 
O 

o 
o 



A 

o 

o 
o 



o 

A 

CD 

CO 

oo 

00 



O 

A 

CD 
co 
co 
CO 



O 

A 

CD 

CO 
00 

CO 



O 
A 

CD 

CO 

co 



a 

A 
O 

CD 
CD 



O 

A 
O 

CD 
CO 



O 

A 
O 

CO 
CO 



O 

A 

CD 

CO 

co 



O 

A 



CO 

co 

CO 



o 

A 

fc 

OO 

co 

CO 



o 

A 

fc 

00 
00 
CO 



o 

A 



co 
00 
CO 



o 

A 



oo 
00 
CO 



A 

o 

CO 
CM 

o 



A 

o 

CO 
CM 
O 



A 

O 
CO 
CM 
O 



A 

a 

CO 
CM 
O 



lit: >. t :v 

l-r-'- C 
CO 

Ol 



H 

CO 

CO 

5 

co 
Q 

CM 

CL 
>- 
O 



CO 

co 

3 

co 

a 

CM 

> 



co 
00 

55 

CO 
Q 

CM 

CL 
>- 
O 



< 

A 

CD 

CO 

s 



CO 

Q 

CM 
CL 
> 



< 

A 

CD 

CO 

3 



CO 

a 

CM 

Q. 
> 



< 

A 

CD 

CO 

3 



CO 

a 

CM 
CL 
> 

a 



CO 

Q 

CM 

Cl 
> 
O 



CL 
•*t 
CM 
CO 

X 

co 

a 

CM 
CL 
> 

a 



CL 

CM 
CO 

X 

co 
Q 

CM 
CL 
>- 

o 



CL 

-d- 
CM 
CO 

X 

CO 

Q 

CM 
CL 
> 

o 



CL 

CN 
CO 

X 

CO 

O 

CM 
CL 
> 

a 



CL 

CM 
CO 

X 

co 

a 

CN 
CL 



CO 

?> 

CL 

CO 
Q 

CM 
CL 
> 

o 



CO 

CL 

CD 
Q 

CM 
CL 

>- 

o 



to 

CL 

co 

a 

CM 

Cl 
> 
O 



CO 

$ 

CL 

CO 
Q 

CM 

CL 
> 
O 



u 

A 

CD 

CO 
CO 
00 

CO 

Q 

CM 

Cl 
> 
O 



a 

A 

CD 

CO 
00 
00 

co 

a 

CN 
CL 
> 

o 



a 

A 

CD 

CO 

co 
00 

CO 

a 

CM 
CL 
> 



o 

A 

CD 

CO 

co 

00 
CD 

a 

CN 
CL 
> 

a 



o 

A 

CD 

CO 
CO 

co 
Q 

CM 

Cl 
> 
O 



O 

A 

CD 

CO 

co 
co 

a 

CM 
CL 
> 

a 



o 

A 
O 

CO 
CO 

co 

a 

CN 
CL 

> 



o 

A 

CD 

co 
co 

co 
Q 

CN 
CL 
> 

o 



CN 



CL 
CN 



CO 

Q 

CM 
CL 
>- 

o 



CD 

Q 

CM 

Cl 
> 



CN 



co 
Q 

CN 

Cl 
>- 
O 



CM 



co 
Q 

CM 
CL 
> 



CM 



co 
Q 

CM 
CL 

>• 

o 



o 



CO 

Q 

CN 

CL 

> 



O 



CO 

a 

CM 
CL 
>- 

o 



o 



co 
□ 

CM 

CL 
>■ 
O 



O 



CO 

Q 

CM 

CL 

> 

a 



m 
LU 

g 

u. 



:■:': 



• ••• - ';• 



o 

;Lki v, . • <D 

I 

O 

a 

5 

IS 
3 



cd 
cd 
< 
cd 

CD 
< 

o 
l~ 
o 

CD 

2 

O 

o 
< 

CD 
CD 
h- 
O 
CD 
h- 
O 
CD 
CD 
< 
O 



CD 
< 
CD 
CD 
< 
CD 
CD 



CD 
O 
f— 
< 
CD 
CD 

CO 
CJ 

ex 
o 
oi 
o 

CO 

cr 

CJ 

o 

CD 



> 

CD 
O 

CD 
< 
CD 
CD 
< 
CD 
CD 



CD 
I- 

O 
< 
CD 
CD 
CD 
< 
CD 
CJ 
O 
CD 
O 
CD 
O 



1 

1— 


CD 


CD 


< 


< 


CD 


CD 


1— 


1 


CJ 


O 


o 


o 


CD 


CD 


< 


< 


O 


o 


CD 


CD 


< 


< 


o 


O 


o 


O 


\- 




o 


CD 


CD 


CD 


< 


s 


h- 




o 


O 


CD 


CD 


< 


< 


CD 


CD 


f- 


1- 


O 


O 


o 


o 


1- 




o 


o 


o 


o 


o 


o 


\~ 


o 


CD 




< 


< 




CD 


1= 


O 


o 


t 


o 


o 


H 


o 


O 


H- 


a 


O 


i- 


TC 


o 


< 


O 


CD 


< 


O 


CD 


o 


O 


o 


O 


o 


a 


< 



o 

CD 
CD 
< 
CD 
I- 
< 
O 



< 
CD 
h- 
CD 
O 

a 

CD 
H 
U 
< 

o 
a 
< 
o 
< 

H 

O 

o 
o 

CD 



EE 



> 

CD 
CD 



a 

CD 

o 

CD 
< 
O 
CD 

CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



CD 



< 
O 
CD 
CD 
CD 
< 
I- 
CD 
I- 
CD 
CD 

CD 
< 
O 
CD 
CD 
O 
< 
O 



> 
CD 
O 
O 

o 
o 
o 

CD 

i 

CD 
< 
CD 
CD 
< 
CD 
CD 
O 
CD 
CJ 
< 
CD 
CD 
O 
< 



> 

o 

CD 
O 
O 

o 
o 
o 

CD 

$ 

CD 

CD 
CD 
< 
CD 

a 
o 

CD 
O 
CD 
O 



< 
CD 

< 
CD 
> 
CJ 
< 

o 

CD 
< 

o 

t= 

o 
o 

o 

o 
o 

CD 
CD 
O 
< 
CD 
< 

a 
o 

o 

t= 

CJ 
CD 
CD 
CD 



CD 
CD 
O 
CD 



I— 
O 

o 
o 

CD 

O 
< 

a 
a 

CD 

h- 

o 
o 
o 
o 
o 

CD 
CD 



> 

a 
o 

CD 
CD 

a 
i- 

o 

CD 
CD 
CD 
CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



> 
O 

o 
o 

CD 
CD 
CD 
h- 
O 
CD 
CD 
< 
CD 
CD 
< 
CD 

a 
o 

CD 

o 

CD 

o 



CD 
O 

o 

CD 
CD 
CD 
CD 
CD 
< 
O 
CD 
CD 
h- 
CD 
< 
O 
CD 
CD 
CD 
O 
(J 

o 

CD 
< 
O 
O 

o 

CD 

t 

CD 
O 
< 

o 

CD 
< 



CD 
l- 
O 

a 

CD 
CD 
CD 
CD 
CD 
< 
O 
CD 
CD 
h- 
CD 
< 
O 
CD 
CD 
CD 

O 

o 

CD 
< 
CJ 

a 
o 

CD 



CD 
CD 
< 
O 
CD 
< 



O 
H 

O 
O 

a 
< 

CD 
O 
< 
CD 
O 
< 

CD 
< 
CD 

a 



o 

CD 
O 
O 
CD 
O 



> 
CD 
I- 
O 
CD 
CD 
< 
O 

O 
O 

t= 

o 

CD 
CD 
CD 
< 
CD 
O 

o 

CD 
O 
CD 
O 



> 

o 

CD 

o 

CD 
CD 
< 
O 
h- 
O 

a 

< 

CD 
< 
O 
CD 
CJ 
CD 

o 
< 

CD 
O 
O 
< 



CJ 

o 

CD 
O 
CD 
CD 
U 
CD 

CD 
O 
\- 
O 
< 

CD 
O 

o 
o 

H 
CD 
CD 
CD 
< 
CD 
O 
CD 

2 

CD 
CD 
< 
CD 
H- 
CJ 
O 
CD 
< 
O 
CD 
< 
CJ 
CJ 



o 

CJ 
CD 
O 
CD 
CD 
O 
CD 

2 

CD 
O 
I— 

O 

£ 

CD 
O 
I- 
CD 
O 
h- 
CD 
CD 
CD 
< 
CD 
l— 

CD 

2 

CD 
CD 
< 
CD 
h- 
U 
O 
CD 
< 
CJ 
CD 
< 
O 

o 



o 
cj 

CD 
CD 
< 

a 
< 
o 
o 
o 
o 

H 

o 
o 
o 
o 
I- 
o 
o 

CJ 



> 
o 
o 

CD 

1- 
< 
o 

CD 
h- 
CD 
O 
CJ 
CD 
CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
CJ 



o 
o 

CD 
I— 
< 

o 

CD 
I- 
CD 
O 
O 
< 
CD 
< 
CD 
CD 
CJ 
CD 

a 
< 

CD 
CD 
O 
< 



O 
CD 
CD 
CD 
CD 
< 
CD 
CD 
CD 
CD 
< 
CD 
CD 
CD 
CD 
I- 
CD 
h- 
O 

o 

CD 
CD 
CJ 
CD 
CD 
CJ 
< 
O 
CD 

< 
O 
CD 
CD 
< 
CD 
O 
CJ 
CJ 



CJ 
CD 
CD 
CD 
CD 
< 
CD 
CD 
CD 
CD 
< 
CD 
CD 
CD 
CD 
h- 
CD 
\— 
CJ 
(J 
CD 
CD 
H- 
CD 
CD 
O 
< 
O 
CD 

< 

o 

CD 
CD 
< 
CD 
CJ 
CJ 
CJ 



CJ 
CJ 
CD 
CD 

O 

a 
o 
o 

CD 

h- 

CD 
CD 
H 
O 
< 

a 

CD 

$ 

CD 

< 



> 
o 



CJ 

t- 
< 

CJ 

o 

CD 
CD 
\— 
CD 
< 

CD 
I- 
CD 
CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
CJ 



> 
CJ 

O 
< 

o 
o 

CD 
CD 
I- 
CD 
< 

CD 

CD 
< 
CD 
CD 
CJ 
CD 
CJ 
< 
CD 
CD 
CJ 
< 



CD 
< 
I- 

O 

o 

CD 

CD 
< 
O 
O 
< 

o 

CD 
CD 
CD 
CD 
< 
O 

o 

CD 
CD 
CJ 
< 
CJ 

f£ 

O 
< 

o 
o 

CD 
CD 
H 
< 
CD 



CD 
CD 
< 
CJ 
CD 



CD 
< 

O 

1= 

CJ 
CD 
I- 
CD 
< 
CJ 
CJ 

< 
o 

CD 
CD 
CD 
CD 
< 
CJ 
CJ 
CD 
CD 

CJ 



o 
< 
o 

CJ 
CD 
CD 

CD 



CD 
CD 
< 
CJ 
CD 



CJ 
< 
CD 
O 
< 
CD 

a 

CD 
< 
CD 
CD 
< 
CJ 

$ 

a 
o 

CD 
h- 
CD 
O 
O 
CD 
CD 



> 
CD 
I- 
CD 
CD 
< 
O 
CD 
CD 
CD 
< 
I- 
< 
CD 
h- 
CD 
CD 
< 
O 
CD 
CJ 
CD 
O 
< 
CD 
CD 
CJ 
< 



> 
CJ 
CD 

CD 
CD 
< 
CJ 
CD 
CD 
CD 
< 

CD 
I- 
< 
CD 
CD 
< 
CD 
CJ 
O 
CD 
O 
CD 
CJ 



CD 
h- 
O 

o 

CD 
CD 
CJ 
< 
CJ 
< 
CD 
CD 

CD 
h- 
CJ 

o 

I— 

o 

CD 
O 

CD 
O 
I- 
CD 
O 
< 



o 
a 
o 

CD 
O 

o 
< 
o 

CD 

o 
o 

CD 
O 



j a. 

o f2 

CL .El 



if) 



CO 



CD 



CD 



CD 



CD 



CD 



CD 



CD 



CD 



CD 



CD 



CD 



CD 



Q 



Q 
LU 

az 



LU 

o 



Q 
LU 



LU 

z: 
O 



< 

Li. 



Q 
LU 



Q 
LU 

cc 



LU 

z 

o 



< 

LL 



Q 
LU 

or 



LU 
Z 

o 



Q 
LU 

a: 



< 

LU 



Q 
LU 
CC 



■ ■ i ■ 




o 



CJi 

at 

CO 



a) 

CO 



CD 

CO 
> 

c 



0) 

o 



O 



CD 
CO 



CO 

I- 



O 



CD 



CD 



a p: 



CO 



CO 



CD 
"O 
CO 
> 



CD 

ui 

I— 

CO 

I- 



0 

CXj 
l_ 

CO 

I- 



CD 
O 



<D 



CD 



CO CO 



CD 

-O 

o 



o 

I— 

CL 



CD 



CD 



a ex 



CO 



CD 

CO 
> 

c 



: ? o 



CO 



o 



o 



CO 

o 



CD 
c 



CD 
w 
c 



CD 
w 
c 

co 



CD 

c 
o> 
m 

CM 

co 



CD 

CO 

c 
m 

CM 
CO 



CD 
to 
c 

CD 

in 

CM 
CO 



CD 

</} 
c 

O) 

in 
csi 
co 



< 

A 

CD 

CO 

in 

oo 
co 



< 

A 

CD 
co 
in 
oo 

CO 



< 

A 

CD 
co 
in 
oo 

CO 



< 

A 

CD 
co 
in 

00 
CO 



< 

A 

CD 



< 

A 

CD 



< 

A 

CD 

Ti- 
CM 



< 

A 

CD 

CO 

a 



< 

A 

CD 
co 

s 



< 

A 

CD 

CO 

3 



< 

A 

CD 

CO 

a 



< 

A 

CD 

CO 

a 



< 

A 

CD 

CM 

S 



< 

A 

CD 

CM 

S 



< 

A 

CD 

CM 

S 



< 

A 

CD 

CM 

s 



< 

A 

CD 

T — 

CO 



< 

A 

CD 

CO 



CD 
CO 



CD 
CO 



CD 
"O 
CO 

> 
c 



0 

-O 

o 



CD 
_Q 
O 



CD 

a 

I 

CO 

I— 



< 

A 

CD 

CO 



< 

A 

CD 
co 

CO 

co 



< 

A 

CD 

CO 
CO 

CO 



< 

A 

CD 
co 
co 

CO 



< 

A 
CD 

CO 

oo 
co 



il 



. . . < 



CO 



c 

CD 
co 

CD 



c 

b 

CO 



a 

CM 
CL 



c 
O 
co 



CO 

c 
CD 

CO 



I— 
CD 

CO 

c 

cn 
in 

CM 
CO 

CO 

a 

CM 

CL 



CD 
u> 
c 

cn 
in 

CM 
CO 

CD 

Q 

CM 

a 

>■ 
o 



CD 
u> 
cz 

CD 

in 

CM 
CO 

CO 

a 

CM 

a 

> 

CJ 



CD 
w 

cn 
in 

CM 

co 

co 
Q 

CM 
CL 
> 
CJ 



CD 

cz 
cn 
m 

CM 
CO 

CO 

a 

CM 
CL 

>- 

o 



o 

LU 

CO 

a 

CM 
CL 
>- 

a 



CM 

CD 

co 
Q 

CM 
CL 
>- 

a 



CM 
<<* 

CD 

i 

CD 

Q 

CM 
CL 
> 



CM 

CD 
co 

a 

CM 
CL 
>- 

o 



O 
CM 
Zt 

CO 

Q 



I 

o 

CO 

Q 

CM 
CL 
>- 

o 



o 

CM 
% 

CD 

Q 

CN 
CL 
> 

O 



X 

o 

ct 

CD 
Q 

CM 
CL 
> 



X 
o 

q: 

CD 

Q 

CM 
CL 
>- 

o 



X 

o 

CD 
Q 

CM 
CL 
> 



co 
O 

CM 
CL 
>- 

o 



CD 

Q 

CM 
CL 
> 
CJ 



CD 

Q 

CM 
CL 
> 
CJ 



co 
co 
co 
> 

to 
Q 
CM 
CL 
> 



co 
co 

CO 

> 

CD 

D 

CM 
CL 
> 



CO 
CO 
CO 

> 

CO 

Q 

CM 
CL 
>- 

o 



co 
co 

CO 

> 

CD 

Q 

CM 

a 
>- 
o 



LU 

QC 

O 



■■■■■ 



■ • • 



c 

CD 

.3 

1 

b 

$ 

63 



5 

O 
CD 

cd 
cd 
cd 
< 
o 
o 
cd 
cd 
>- 
< 
o 
I- 
< 
I- 
o 
< 
o 
o 
cd 
cd 



> 
o 
a 
cd 
< 
I- 
o 



o 
cd 
\- 

CD 
< 
CJ 

o 
cd 
< 
cd 
cd 
o 
o 
o 
< 
cd 

CD 
O 
< 



> 

o 
o 
o 

CD 
CJ 

t 

o 
cd 
I- 

cd 
< 
o 
I- 
cd 
cd 
< 

CD 
CJ 
O 
CD 

o 
cd 
o 



o 
o 
cd 
o 
\- 

o 
< 

< 
cd 

o 
o 

CD 

cd 
I- 

o 
o 
o 
o 
cd 

I— 

cd 

CD 
I- 

cj 
< 
o 

CD 
CD 

f* 

CJ 
CD 
CD 
CD 
CD 

< 



O 

< 
CJ 

u 

CD 
CD 
I- 
CD 
< 

CD 
I- 

cc 

o 
o 

CD 
CD 
(- 

o 
o 
o 
o 

CD 

CD 
I- 
O 
< 

o 

CD 



CD 
< 

O 
CD 
CD 
CD 
CD 



O 
I— 

< 
O 
H 
CD 
CD 
< 
CJ 

o 
o 
I- 

CD 
CD 
CD 
\- 

o 

CD 
O 
CD 

O 
CD 



> 
CD 
< 
CJ 
CD 
< 

CD 
< 
O 
H 
O 
CD 
I- 
CD 
I— 
CJ 
CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



> 
CD 
< 
O 
CD 
< 

CD 
< 
O 
I- 

o 

CD 
\— 

CD 
O 
CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



o 
o 
o 
cd 
< 
o 
o 
o 

CD 

< 
o 
o 
o 
< 

CD 
CD 
CD 
I- 

o 
o 
< 

CD 

CD 
CD 
< 

< 

o 

CD 
< 
CD 
l- 

O 

I 

o 

CD 
I- 

o 

CD 
< 
CD 



CJ 
O 
O 
CD 
< 
O 

o 
o 

CD 
< 
O 
O 

o 
< 

CD 
CD 
CD 
h- 

O 

o 
< 

CD 
I- 

< 
CD 
CD 
O 
< 

o 

CD 
< 
CD 
f- 

O 

I 

o 

CD 
I- 

o 

CD 
< 
CD 
I- 
< 



O 

o 
< 
o 
I- 

o 
o 
o 
I- 
o 
o 
I- 
o 
o 

CD 
CD 
O 
CD 
CD 
< 



3 

CD 
O 
CD 
< 
O 

o 
o 

CD 
\— 

CJ 
< 
CJ 
CD 
CD 
< 
CD 
O 
CJ 
CD 
CJ 
CD 
CJ 



> 
CJ 

< 

CD 
O 
CD 
< 
O 
CJ 

\- 
o 

CD 

o 

CJ 
CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



CJ 

o 

CD 
I- 

CJ 
CJ 
CD 
O 

o 

CD 
CD 
< 
CD 
CD 
< 
CD 
O 

o 
< 

CD 
I- 

o 

CD 
CD 
I- 
CD 
< 
O 
CD 
< 
CD 
CD 
I— 
O 
CD 
O 
h- 
CD 

CD 
< 



O 
CJ 
CD 
I- 
O 

o 

CD 
CJ 
O 
CD 
CD 
< 
CD 
CD 
< 
CD 
CJ 
CJ 

< 

CD 
I- 
CD 
CD 
CD 
CD 
< 
O 
CD 
< 
CD 
CD 
H 
CJ 
CD 
CJ 
I— 
CD 



O 

o 
o 

CD 
CD 

o 

CD 

o 

CD 
CD 
CD 



CJ 
CJ 
CD 

o 



CD 
< 
CD 
CD 
CJ 
CD 
O 
< 
CD 
CD 
O 
< 



< 
O 
CD 

i 

CJ 
CD 
CD 

O 

o 

CJ 

t= 

CD 
CJ 
CD 
CJ 
CJ 
CD 
CD 
CD 
O 

CD 
CD 
CD 
h- 
O 

o 
< 

CD 
< 
CJ 
CJ 

o 
< 

CJ 
H 



I- 

o 

CD 

< 
\- 
O 
< 
CJ 
CJ 

< 

o 
o 

CD 

< 
o 
I- 

CD 
CD 
< 
CJ 

CD 
< 

< 
CJ 
CD 
O 



> 
CD 

i 

CD 



< 

CJ 

CJ 

h- 

CJ 



CD 
CD 
< 
CJ 
CD 
CD 
< 
CD 
CD 
CJ 
CD 
CJ 
< 
CD 
CD 
O 
< 



> 

o 

CD 
CD 

< 
O 
I- 
< 
CJ 

o 

t 

o 
o 
< 
o 
< 

CD 
CD 
< 
CD 
O 
O 
CD 
CJ 
CD 
CJ 



CD 
CD 
CJ 
O 
CD 
I- 

o 

CJ 

o 
I- 

CJ 

o 
< 

CD 
CJ 

o 

CD 
I- 
CD 
CD 

CD 

s 

o 

CD 
CJ 

o 
I- 

o 

CJ 

$ 

CD 
< 
CD 
Y- 
< 

o 
o 

CD 
< 
O 
CD 



CD 
CD 
O 

o 

CD 
I- 

o 
I- 

o 

t 

CD 
h- 
O 
O 
< 
CD 
I- 
O 
CD 
CD 
h- 
CD 
CD 

CD 
< 
1- 
< 
O 
CD 
I- 
CD 
h- 
O 
CJ 



CJ 

1= 

CJ 
CD 
< 
CJ 
CD 



S2J 

CJ 

I- 

CJ 

< 
o 
o 

o 

CJ 
CD 
O 



CJ 
O 
CD 
CJ 

o 

CD 
I- 

CD 



> 
O 
CD 
CD 
CD 

CD 
I- 
CD 
CD 
CD 
H 
CD 
O 
CD 
CD 
< 
CD 
O 
CJ 
CD 
CJ 
CD 
O 



> 
CJ 
CD 
CD 
CD 

< 

CD 
h- 
CD 
CD 
CD 
\— 
CD 
\- 
O 
< 
CD 
CD 

CJ 

CD 
CJ 
< 
CD 
CD 
CJ 
< 



CJ 

I- 

o 
< 
o 
o 

CJ 

o 
CD 

o 

o 
o 

CD 
CJ 

o 

CD 
I- 
CD 



> 
CJ 
CD 
CD 

CD 
I- 
< 
CD 
I- 
CD 
CD 
CD 
I- 
O 
CD 
CD 
CD 
< 
(D 
O 
CJ 
CD 
O 
CD 
O 



> 
CJ 
CD 
CD 
CD 
H 
< 
CD 
I- 
CD 
CD 
CD 
h- 
CD 
< 
CD 
< 
CD 
CD 
CJ 
CD 
CJ 
< 
CD 
CD 
CJ 
< 



o 
< 
o 
o 

CD 
CJ 
CD 
CD 

o 

CD 
CD 

CD 
CD 
\— 
CD 
< 
CD 

O 

o 
< 
o 
o 
o 
< 
o 
I- 
< 
o 
o 
o 

CD 
\- 

o 

1= 



I- 

o 
o 
o 
< 

CD 
I- 

o 

CD 
f— 

CD 
O 
CD 
CD 
< 
CD 
CJ 
CD 
CJ 
CD 



> 
o 

CJ 

< 

CJ 

< 

CD 

CD 

< 

CD 

O 

CD 

CD 

O 

< 

CD 

CD 

< 

CD 

CJ 

O 

CD 

O 

CD 

O 



> 

o 
< 
o 
< 

CD 
CD 
< 
CD 
CJ 
CD 
CD 
O 
CD 
CD 
< 
CD 
CD 
CJ 
O 
O 
< 
CD 
CD 
O 
< 



CD 
CJ 
< 
CJ 
CD 
O 
CD 
CJ 

CJ 
CJ 
CD 

o 

< 

o 

CJ 

< 

CJ 
\— 
CD 
CD 
CD 
I- 
CD 
O 
O 
CD 
CJ 

O 

o 
I- 

o 
h- 

CD 
CO 

o 

CD 
CD 
O 
f- 



CD 
CJ 
< 
CJ 
CD 
CJ 
CD 
CJ 
H 
O 
CJ 
CD 
CJ 

< 

CJ 
CJ 

< 

CJ 

\- 

CD 
CD 
CD 
CJ 
CD 
CJ 

o 

CD 
CJ 

h- 
o 
o 
I- 

CD 
I— 
CD 
CO 

o 

CD 
CD 
CJ 



(See 



CO 



CD 



CD 



LU 
Q 



CO 



LU 
Q 



CO 



o 



o 



CD 



CD 



CD 



CD 



CD 



sk; I?; : ?:;; 



- K 



LU 



LU 



< 
Ll_ 



Q 
LU 

cr 



LU 



LU 

o 



Q 

LU 
LX 



Q 
LU 



LU 

o 



< 

LL 



Q 

LU 

DC 



Q 
LU 



LU 

z 

o 
z 



< 

LL 



Q 
LU 
CC 



Q 
LU 
CC 



CO 



0) 

CO 
> 

c 



CD 
-O 

O 



CD 
CD 



CD 
CO 



CD 

CO 
> 

c 



CD 
O 



CD 
O 



CD 



CD 

pi 



CO 



CD 
O 



CD 

& 

CO 



0) 
CO 



CD 
T3 
CO 
> 
C 



CD 
-O 
O 



CD 
-O 
O 



CD 

at 

TO 



CD 
CO 



CD 

co 
> 
c 



o 



CD 



1_ u_ 



CD 



CO 



C0 



CD 
"D 
CO 
> 

c 



CD 
O 



CD 
O 



0 



CD 



a a 



CO 



CO 



CD 
T3 
CO 
> 
C 



E 

O 



CD 

n 
o 



CD 

a 

CO 

I- 



CD 

cr 
t_ 

co 



CD 
"O 
CO 

> 
c 



CD 
O 



CD 

n 
o 



CD 

a 
1 

CO 



CD 

1 

CO 



to 



CD 
04 



Z o 



< 

A 

CD 
a> 



< 

A 

CD 



A 
O 

co 
o 



\- 

A 
O 

ro 
o 



A 

O 

O) 
CO 

o 



A 

o 

cn 
co 
o 



A 

O 

CD 

co 
o 



H 

A 
CJ 
O 

m 
00 

CM 



A 
O 
O 

m 
00 

CNJ 



A 

o 

O 
IO 
OO 
CM 



A 

CJ 
o 
to 
00 

CM 



A 

CD 

CO 

in 



I- 

A 

CD 

QO 

m 



A 

o 

00 
tn 



A 

CD 
00 
tn 



A 

CD 
00 
m 



< 

A 

CD 
00 
m 



< 

A 

CD 
00 
m 



< 

A 

CD 
00 
m 



< 

A 

CD 
00 
m 



< 

A 

(D 

CO 

in 



CD 

A 
< 

cS 



CD 

A 
< 

cS 



CD 

A 
< 

cn 



CD 

A 
< 

CO 



CD 

A 
< 

CO 

cn 



. / - '- 



i 




> 
CD 

Q 

CM 

a. 
>- 

o 



> 

CD 
Q 

CM 

a. 
>- 

o 



> 
CD 

a 

CN 

a 
> 
0 



CD 
TD 
A 
< 

a 

CM 

CD 

Q 

CM 

Q_ 
> 
O 



CD 
"O 
A 
< 
Ol 

s 

CM 

CD 
Q 

CM 

> 

CJ 



CD 
"O 

A 
< 

s 

CN 

CD 
Q 

CM 
0- 
> 



CD 
ID 
A 
< 

s 

CM 

CD 
Q 
CN 
Q_ 
>- 

O 



CD 
A 



O 



CD 

Q 

CN 
CL 

> 



o 



CD 
Q 
CN 
CL 
> 



co 
> 

J- 

A 
CJ 
CO 

co 
o 



CD 

a 

CN 
CL 
> 

CJ 



co 
> 



A 

o 

co 
co 
o 



CD 

Q 

CM 
CL 
> 



co 
> 

A 

o 

CD 
CO 
O 



CD 

Q 

CN 
CL 
> 

o 



co 
> 



A 

o 

CO 

co 
o 



CD 

Q 

CM 
CL 

> 

CJ 



CO 

> 



CD 
Q 

CM 
CL 

> 
o 



> 
o 

$ 

CN 

cc 

CD 

Q 

CM 

Cl 

> 
o 



> 
o 

CN 

cc 

CD 
Q 

CM 

Cl 

> 

CJ 



5 
0 

s 

CM 

q: 

CD 

Q 

CM 

Cl 

>- 
o 



> 

CJ 

8 

CM 

cc 

CD 

Q 

CM 

Cu 



CO 



X 

CD 
CD 

5 

00 

* 

CD 
Q 
CM 
CL 

>- 

o 



CO 



X 

CD 

co 

5 

00 
* 

CD 
Q 

CM 
0- 

>- 
o 



CO 



X 

CO 
CD 

5 

00 
* 

CD 
Q 

CM 

> 
o 



CO 



X 

CD 
CD 

CD 

00 
* 

CD 
Q 

CN 

Cl 

>- 
o 



CO 



X 

CO 
CD 

5 

00 

¥ 

CD 

a 

CN 

Cl 

>- 
o 



CO 



cc 

CD 
CD 

5 

CD 

Q 

CN 
CL 

> 



co 

cc 

CD 
CD 

5 

CD 

Q 

CM 
CL 

o 



CO 

cc 

CO 
CD 
r— 

CD 

T" 

* 

CD 
Q 
CM 
CL 

> 
o 



CO 

cc 

CD 
CD 

5 

* 

CD 

Q 

CN 
CL 

>- 
o 



CO 

cc 

CD 
CO 

5 

* 

CO 
Q 
CN 
CL 

>- 

o 



CO 

< 
cc 

CD 

X 

CD 

Q 

CN 
CL 

>- 
o 



CO 

< 
cc 

3 

X 

CD 

Q 

CM 

cl 

>- 
0 



CO 

< 
cc 

X 

CD 

Q 

CN 

cl 

o 



CO 

< 
cc 

CO 
X 

CO 

Q 

CM 
CL 

>- 

CJ 



CO 

< 
cc 

X 

CD 

Q 

CN 
Cl 

> 
0 



I 



m 

LU 
O 




- :-.:::/: 



; S 

CD 




O 
O 

o 
o 
o 

< 

o 
I- 

cd 

CD 
< 
O 
O 

o 

CD 
CD 



* cd 



o 
cd 



o 
cd 
I- 

cd 

I- 
o 
o 

Sc 

o 

cd 
cd 
< 
o 
o 
o 

\— 

CD 
CD 
CD 

O 
CD 



CD 
< 

o 
o 

o 
I- 

o 

CD 
< 

o 
cd 
< 
o 

a 
a 
to 
a 

8 
I 

a 
o 



O 
O 

o 

H 
O 
CD 
< 
O 
CD 

CD 
< 
O 

0; 
co 
a 



< 
CD 
CD 
I— 
O 
CD 
< 

go 

< 



8 

a 
o 

CO 



o 

03 



O 

o 
o 

CD 
< 

o 
o 
o 
< 

CD 
CD 
CD 

O 
O 
< 
CD 
Y- 
< 
CD 
CD 
O 
< 
O 
CD 
< 
CD 

O 
CD 
h- 
O 
CD 
< 
CD 



O 
O 

o 

CD 
< 

o 
o 
0 
< 

CD 
CD 
CD 
h- 
O 

o 
< 

CD 
H 
< 
CD 
CD 
< 
O 
< 

o 

CD 
< 
CD 
I- 
O 
CD 
h- 
O 
CD 
< 
CD 
H 
< 
CD 

CD 
1- 
O 
CD 
< 
O 

o 
o 
< 



o 
o 
o 

CD 

< 
o 
o 
o 
< 

CD 
CD 
CD 
I- 

o 
o 
< 

CD 

$ 

CD 
CD 
O 
< 

o 

CD 
< 

m 

o 

CO 
CO 

I- 

O 
CD 

y— 
o 

CD 
< 
CD 
I- 
< 
CD 
CD 

O 
CD 
< 
O 

o 
o 
< 



o 
o 
0 

CD 
< 

o 
o 
o 
< 

CD 
CD 

CD 
h- 
O 

o 
< 

CD 

< 
CD 
CD 
< 

< 

o 

CD 
< 

o 

CO 
CO 

O 
CD 
h- 
O 
CD 
< 
CD 
H 
< 
CD 
CD 
\— 
O 
CD 
< 
O 

o 
o 
< 



o 
o 
o 
< 
o 
h- 
o 
I- 
o 
< 
o 
o 

CD 

< 
a 

CD 
CD 

I- 

CD 

o 
o 
< 
o 
o 



> 
< 
o 
o 

CD 
H- 

o 
I- 
o 

o 
o 
y~ 
o 

t 

CD 
CD 
< 
CD 
O 

o 

CD 
O 
CD 
O 



> 
CD 
CD 
< 
O 
O 
CD 
I— 
O 
h- 

o 

< 
o 
o 
h- 

CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



< 
CD 
< 

CD 
CD 

CD 
< 
CD 
CD 

< 
CD 
< 
CD 
< 
O 
CD 
CD 
l- 
O 

o 



CD 

CD 

CD 

CD 
hr 

CD 
CD 
O 
< 

o 

CD 
1- 

o 

CD 
CD 



O 
CD CD 



O 

o 

CD 



CD 
CD 
CD 
CD 

CD 
CD 
O 
< 
O 

o 

CD 



CD 
\— 
CD 
< 
CD 
< 
CD 
I— 
CD 
CD 
< 
CD 
CD 
h- 
< 
CD 
< 
CD 
< 
O 
CD 
CD 
I- 
O 

u 



o 
o 

CD 



O 
O 

o 

CD 
O 

E 

o 
o 
o 
o 

CD 
O 
< 
CD 

a: 
< 
o 
o 
o 
o 



> 

CD 
O 

o 
a 
o 
o 

CD 

o 

E 

o 

CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



> 

< 

CD 
CD 

t= 
O 
h- 

o 
h- 

CD 
CD 
O 



O 
CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
(J 
< 



t=t= 



CD 
U 
O 
< 
CD 
< 
CD 

2 

O 
O 
I— 
CD 



EE 



CD 

o 
o 
< 

CD 
< 
CD 

O 
O 
\— 

CD 




m 



O 



o 
< 

CO 
CD 
CD 
CD 
DC 
H 
CD 
O 
H- 
O 

t 

o 

CD 



CD 
1- 
< 
O 
O 
H 
< 

o 
< 
o 
o 
o 



> 

CD 
H 
O 
H- 
O 
O 

< 
o 

CD 
< 
O 
H- 
O 
O 
CD 
CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



> 

o 

CD 
I- 

o 
I- 

o 
o 
<L 

oj 

CD 
< 
O 
h- 
O 

o 

CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 

a 
< 



CD 



3 



CD 
CD 
< 
CD 

O 

CD 
CD 
< 

< 

o 

CD 
CD 
O 
CD 
CD 
CD 
< 
CD 
CD 



CD 
< 
O 

o 

S 
o 
o 
o 
o 

CD 
< 
CD 
CD 
O 
CD 
O 
< 
CD 
CD 
O 
< 



> 

o 

CD 

CD 
< 
(J 

a 

iS 

o 
o 
o 

CD 
CD 
CD 
< 
CD 
O 
O 
CD 
O 
CD 
O 



CD 


nsCD 


< 


l«: < 


O 


O 


O 


O 


1— 




O 


' O 


0 


r 0 


O 


^ 0 


CD 


> CD 


O 


O 


O 


O 


CD 


r CD 


1— 








h- 


■ < y- 


0 


0 


0 


0 


i 


= < 






CD 


CD 


< 


■ < 


i 


; 0 






O 


■ <o 


O 








£ 


m 


CD 




CD 


CD 


CD 


CD 


CD 


» CD 


CO 




1- 


~ - 1- 


CD 


r cd 


O 


: CD 


H 


H 


O 


0 

1= 


t? 
O 


0 


CD 


CD 


CD 


11 

CD 











A.:-.' : J :. 




fite 



B9 



'CD 



to 



m 



Q. fc*C 



LU 

a 



z: 



CO 



LU 

a 



CO 



LU 
D 



CO 

z 



I 



o 



o < 



o 



CD 



O 



CD 



«?1 



% 

o 



LU 

m 



LU 

o 



11 



Q 
LU 



< 
Ll_ 



Q 
LU 



a 

LU 

a: 



< 

Li_ 



LU 

o 



LU 



2 
< 



Q 
LU 



< 

« LL 



•z 



LU 
Z 

O 

'22/ 



9 




CD 
T3 
CO 
> 



O 



CD 

1 

CO 



CD 

1 

CO 



CD 

1 

CO 

H 



CD 
CO 



CD 
"O 
CO 

> 
c 



0) 
-O 

o 



CD 
O 



CD 
CO 



cu, 

CO 



CD 
_Q 
O 



CD 
CO 



CD 

1 

CO 



CD 
"D 
CO 

> 



CD 

n 
o 



CD 
CO 

I- 



<D 
CO 



8 iSS 



q 

T3 



O 



CD 
CM 



O 

I 

0 
CN 



o 



o 



p 

o 



CD 
Csl 



CD 
CN 



O 

i_ 

CD CD 
T3 "O 



CM 



CM 



iff ■:: 

I 



Q) 



CM 
I 

CJ) 

co 
10 

CM 



CM 
1 

a> 
co 
m 

CM 



CM 

1 

CD 
CO 
IO 
CN 



< 

CD 
< 

CD 

in 

CD 

CM 
• 

CO 

CD 
CM 



< 

CD 

< 

CD 

■o 

IO 

CO 
CM 

CO 

CD 
CM 



< 

CD 
< 

CD 

in 

CD 

CM 
I 

CO 
1 — 
CD 
CM 



< 

CD 
< 

CD 
X> 
IO 

CD 

CM 
1 

CO 

CD 
CM 



< 

CD 
< 

CD 
"D 
LO 

CD 

CM 
1 

co 

CD 
CM 



O 

o 
o 

CD 
O 



03 

CO 
CD 
00 



O 

o 
o 

CD 
O 

I 

</} 
c 

CO 
CD 
0O 



O 

o 
o 

CD 
O 

@ 

co 
co 

CD 

00 



O 
O 

a 

CD 

o 

@ 

c 

CO 
CO 

00 



c 

CO 
CO 

00 



mm 



■ i 



..... 



-- - -- - -. ' 

I 



p 

o 

I 

CD 
CM 



F 
o 

I 

CD 
CM 



P 

O 



Pi 

o 



■ ' 



: y 



' ■ CO 

• ^ z 

CO 



CM 

1 

CJ) 

co 

LO 
CM 

CO 

Q 

CM 
CL 

>- 

O 



CM 

co 

LO 
CM 

CO 

a 

CM 
CL 
>- 

o 



CM 
1 

cn 
co 
m 

CM 

CO 

Q 

CM 
CL 
> 
O 



CM 
1 

O) 
CO 

m 

CM 

co 
Q 

CM 
Ck 
>- 

o 



CM 
CJ> 

co 
m 

CM 
CD 

a 

CM 
CL 
>- 

o 



< 

CD 
< 

CD 

S 

CD 

CM 
• 

CO 

CD 
CM 

CD 

Q 
CM 
CL 
> 

o 



< 

CD 
< 

CD 

m 

CD 

CM 
1 

CO 

CD 
CM 

CD 

a 

CM 
CL 
> 

o 



< 

CD 
< 

CD 

m 

co 

CM 
1 

CO 

CD 
CM 

CD 

Q 
CM 
Q_ 
> 

O 



< 

CD 
< 

CD 
■D 

m 

CO 
CM 

CO 

CD 
CM 

CD 

Q 

CM 
CL 
>■ 

o 



< 

CD 
< 

CD 

m 

CO 

CM 
1 

CO 

CO 
CM 

CD 

Q 

CM 
CL 
>- 

o 



(fi 



CD 

I— 

Cl 

a: 

LL 



CD 

Q 

CM 
CL 
> 

a 



CO 



CO 
CD 

1 

Q_ 

or 

I 

CM 



CD 

Q 

CM 
CL 
> 

o 



co 



ci 

CD 
1 

CL 

□c 

LL 
1 

CM 



CD 

Q 

CM 
CL 
>- 

o 



co 



a 

CD 

1 

CL 
lT 

LL 

T— 

CM 



CD 

Q 

CM 

Cl 
>- 

O 



co 



Qj 

CD 
«_ 

Cl 

LL 

-a 

1 

CM 



ss § s 



s 




CO 

< 

A 

O 

CM 
CM 

CD 

Q 

CM 
CL 
>- 

o 



< 

A 
O 

CM 

CM 
CD 

a 

CM 

Cl 

>- 

a 



< 

A 
O 

CM 
CM 

CO 

Q 

CM 

a. 

>- 
o 



CO CO 



co 

CO 

CD 

A 

o 

co 

CM 
CM 

co 
Q 

CM 

Cl 
> 



CO 

CD 

A 
O 
CO 
CM 
CM 

CO 

Q 

CM 

Cl 

> 
O 



CO 
CO 

CD 

A 

O 
CO 
CM 
CM 

CO 

a 

CM 

a 

> 
o 



CO 

co 
O 

A 

O 
CO 
CM 
CM 



CM 

Q_ 
>♦ 
O 



co 
CO 

CD 

A 

O 
CO 
CM 
CM 

CO 

Q 

CM 

Cl 
> 



co 



CO 



I 



in 
UJ 

a: 

O 
O 



o oil 



8 



' is 



ii 



CO 



r!B: ;i 



:l: 



ID 



■ :: : 



ro 



UJ 



O 



G 



111 



ID 



2 



o 



ID 



ro 



ID 



X 
CD 

i 

D) 
O 

CJ> 
I 

o 

I 

o 

V 

o 

CD 
I 

CO 

-4— • 

6 
■ 

o 
o 

-♦— • 
I 

■ 

o 

1 

o 

CO 



< 

LL 

CD 
JD 
O 

co ,°- 

ID h- 

o UJ 

LD LL- 



CS) 



O 

UJ CNJ 

W Q 

H - 

uj a 

a: uj 

u_ co 



FIGURE 16B 
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ALLELE 






NUMBER 


RATIO 


GENOTYPE 
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26 
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24.74 
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23.71 
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4 


26.26 
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5 


27.43 
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1.55 




H 
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1.54 




■ i 
H 




8 


25.89 
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11 


28.7 
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13 
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14 
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